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THE MICROTIC EAR 


EDGAR M. HOLMES, M.D, 
BOSTON 


HE MICROTIC ear has always been and stands to remain a 

condition which taxes the ingenuity of the surgeon and the morale 
and personality of the unfortunate possessor. Fortunately, it does not 
occur more frequently than once in 20,000 births, but this is frequent 
enough so that the physician sees a sufficient number of cases to ap- 
preciate the problems involved and to evaluate the end results of at- 
tempted cosmetic and functional improvement. 

There are several excellent accounts of the embryonal development 
of the ear and its relationship to the congenital deformities that are 
encountered. I would suggest that the works of embryologists such as 
L. B. Arey! and J. Ernest Frazer* be studied for the detailed development 
of the ear and that the papers by J. S. Fraser,’ J. C. Bech,* and L. Rich- 
ards® be consulted for a correlation between the anatomic and clinical 
findings that may present themselves. 

I shall abstract the literature to a brief outline and then discuss the 
clinical problems as they have presented themselves in various types and 
degrees of microtia and meatal atresia. 

The development of the internal ear is separate from that of the 
middle and external ears. Its epithelium is derived from the ectoderm 


From the Plastic Clinic of the Massachusetts Eye and Ear Infirmary. 

Presented as a Candidate’s Thesis for membership in the American Laryn- 
gological, Rhinological and Otological Society, 1946. 

1. Arey, L. B.: Developmental Anatomy, ed. 2, Philadelphia, W. B. Saunders 
Company, 1930, p. 457. 

2. Frazer, J. E.: The Early Development of the Eustachian Tube and the Naso- 
Pharynx, Brit. M. J. 2:1148, 1910; The Second Visceral Arch and Groove in the 
Tubo-Tympanic Region, J. Anat, & Physiol. 48:391, 1913-1914; The Early For- 
mations of the Middle Ear and Eustachian Tube, ibid. 57:18, 1922. 

3. Fraser, J. S.: Maldevelopment of Auricle and External Acoustec Meatus and 
Middle Ear, Arch. Otolaryng. 13:26 (Jan.) 1931. 

4. Beck, J. C.: The Anatomy, Psychology, Diagnosis and Treatment of Con- 
genital Malformation and Absence of the Ear, Laryngoscope 35:813 (Nov.) 1925. 

5. Richards, L.: Congenital Atresia of the External Auditory Meatus, Ann. 
Otol., Rhin. & Laryng. #2:692 (Sept.) 1933. 
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and is first noticed in the 2 mm. embryo as two thickened plates lying 
on the surface of the head just dorsal to the second branchial cleft. 
These plates later invaginate to form hollow vesicles and in turn dif- 
ferentiate into the semicircular canals and vestibular apparatus. In the 
20 mm. embryo, the semicircular canals are present and the cochlear 
duct has begun to coil like a shell. 


The middle and external ears develop slightly later than the inner 
ear. The middle ear cavity arises from the first pair of pharyngeal 
pouches and occurs in embryos of 3 mm. The pouches are of endoderm; 
they grow rapidly and are in temporary contact with the ectoderm. Near 
the end of the second month, the pouches constrict to form the auditory 
tube opening into the nasopharynx. The blind end of this pouch en- 
larges into the tympanic cavity, which is surrounded by loose connective 
tissue in which the ossicles are developed. Even in adulthood, the os- 
sicles, muscles and chorda tympani nerve retain a covering of mucous 
epithelium continuous with that lining the tympanic cavity. It is not 
until the close of the fetal life that the mastoid cells begin to evaginate. 


From the condensed mesenchyma of the first and second branchial 
arches develop the ossicles. The malleus and incus are developed from 
the dorsal end of the first arch. The inner end of the mandibular cartil- 
age known as Meckel’s cartilage forms the malleus and incus and sep- 
arates from the mandible when ossification begins. The remainder of the 
cartilage forms the anterior ligament of the malleus. 


The stapes is believed to arise from the second branchial arch, which 
contains a cartilaginous bar known as Reichert’s cartilage. It is the inner 
portion of this bar which becomes the stapes. 

The tensor tympani muscle and the fifth nerve, which supplies it, are 
derived from the first branchial arch. The stapedius muscle and the 
seventh nerve, which supplies it, come from the second arch. This known 
relationship substantiates the theory that the ossicles undoubtedly arise 
from these two separate arches. 

The external ear is developed from the ectodermal groove and re- 
presents the groove itself, which in time comes in contact with the endo- 
derm of the first pharyngeal pouch. Later this contact is lost and the 
groove deepens centrally to form a funnel-shaped canal, which is the 
outer portion of the meatus. From the inner ectodermal surface, a 
plate grows back and reaches the tympanic cavity. During the seventh 
month this plate splits and forms the inner portion of the external meatus. 

The drum is formed by a thinning out of the tissues where the 
inner wall of the external auditory meatus contacts the tympanic cavity. 
Thus, the drum is covered externally with ectodermal epithelium and 
internally by entoderm. 
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The auricle arises from the outer lateral part of the first pharyngeal 
or visceral cleft. Six elevations appear, three on the mandibular arch and 
three on the hyoid arch. These later fuse to form the adult auricle. The 
tragus arises from one tubercle of the mandible, the helix from the 
other two. The antihelix is derived from two of the hyoid tubercles and 
the antitragus from the remaining one. The lobule corresponds to the 
lower end of the auricular fold. 

With this brief description of the embryology, it is readily under- 
stood how the inner ear consisting of the cochlear and vestibular appar- 
atus could be normally developed, and the middle ear, ossicles, external 
canal and the auricle might be malformed. 

This identical condition is frequently encountered, though one sees 
all degrees of maldevelopment, from the slightly deformed auricle with- 
out other defects to the completely absent auricle with all the inter- 
vening abnormalities possible. 


TYPES OF DEFORMITIES 


Every day one may see mildly deformed ears if one compares those 
encountered with the anatomically perfect ear seen in textbocks on 
anatomy. I do not consider an ear deformed unless there is a gross ab- 
normality which attracts the attention of the untrained eye. The mildest 
of these is probably the ear which is small over all. Next one could list 
the ear in which the upper part of the auricle or helix is small and de- 
formed (fig. 1). Another malformation similar to this is found in the 
ear in which the cartilage of the upper end of the auricle is formed but 
is bound down to the contour of the head (fig. 2). In this type of case 
there is no postaural skin in the upper half of the ear. Further deform- 
ity is encountered in which there is little if any development of the 
upper half of the ear though the concha and lobule are well formed 
(fig. 4). In these instances the meatus is usually well developed. It is 
usually not until the auricle fails to form that the meatus becomes 
atretic. With this lack in development, the auricle is usually composed 
of a folded mass of cartilage covered by skin though the lobule may be 
fairly well formed (fig. 6). The meatus, however, is either filled with 
fibrous tissue or, as in the majority of cases, is found to be completely 
nonexistent and to be replaced by solid bone. 

When the meatus is patent, at least when the drum can be seen, 
the hearing is usually within normal limits. If the canal is nearly stenosed 
the hearing is prone to be decreased, undoubtedly due to a malformation 
of the drum or ossicles. 

With a microtic ear and an absent canal is associated asymmetry of 
the face (fig 6). This is present in a large proportion of the cases 
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recorded and in this series was seen in about one half of them. This 
asymmetry probably goes back to the embryologic period in development 
that created the other deformities present. 


Fig. 1.—This boy has a mild bilateral microtia. The right ear protrudes from 
the head slightly, and is slightly cup shaped. The left ear has a fold over the rim 
of the concha which makes a shelf partly occluding the concha. The helix is 
smaller than normal. The external auditory meatuses are normal, 


Another deformity that is less frequent in its occurrence is the mal- 
development of the ramus of the jaw. It is thought to be due to ar- 
rested ossification of the articular cartilage and fits in with the embryo- 
logic development of the mandible and ear. When present, there is 
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marked asymmetry of the jaw with distortion of the face. Kazanjian® re- 
viewed the literature and presented 5 cases. In 1 of these cases he per- 
formed a surgical restoration of the missing part by inserting a tibial 


Fig. 2.—A, in this case, the cartilaginous auricle is well developed, but the 
upper portion of each ear is bound down to the head. There is no postaural skin 
in that area, The external auditory meatuses are normal. 

B, the postoperative view shows that the helix has been brought away from 
the head, and there is practically no visible scarring. A flap taken from the post- 
aural skin was utilized to correct the defect. 

C, preoperative view of ear. In this lateral view without perspective, it is dif- 
ficult to see the abnormality. 

D, the foregoing statement nearly holds true here except that on comparison 
with figure C, one may observe that the helix is broader and away from the head. 

6. Kazanjian, V. H.: Congenital Absence of the Ramus of the Mandible, J. 


Bone & Joint Surg. 21:761-772 (July) 1939. 
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transplant to take the place of the absent ramus. When this was com- 
pletely united, a false joint was made by inserting a fascia lata transplant. 
After this procedure the patient had good occlusion and use of his 
mandible. 

All degrees of stenoses are encountered. Cases are seen in which the 
external auditory meatus is narrowed slightly and the drum may be 
seen. There are others in which it is narrowed to a point where it is 
impossible to see through it to the depth at which a tympanum is 
usually found. Beyond this is encountered the completely stenosed canal, 


Pre Op Post Op 


Front 


Incisions 
carhlage 


Fig. 3.—This diagram depicts the steps taken in correcting the defect shown 
in figure 24. In a, the skin incisions and the area undermined are indicated. In 6, 
the cartilaginous incisions are indicated by the dash lines. The skin closures are 
indicated here as well as in c. 


which may consist of soft tissue but usually is composed of bone. In the 
former cases when the drum can be seen there is rarely any loss of 
hearing, but when the degree of narrowness approaches closure hearing 
may be reduced. In 1 such case the hearing was grossly diminished, un- 
doubtedly due to a malformation of the drum and ossicles (fig. 8B). 
In the completely stenosed canals one would expect hearing by conduction 
to be reduced. Tests in these cases proved that hearing was reduced by 50 
to 60 decibels. If the normal ear is masked, one may expect a further re- 


duction of 10 to 15 decibels (fig. 8A, B, C, D and E). 


SELECTION OF CASES FOR OPERATION 


In choosing a malformed ear for operation there are many factors 
to be considered. First and foremost, is the operation justified in view of 
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the goal that may be anticipated? When the external ear alone is con- 
cerned and the patient has a patent external auditory meatus and normal 
hearing, one is guided entirely by the cosmetic and psychologic aspects of 
the case. 


Fig. 4.—This patient has bilaterally deformed ears. The canals and hearing 
were normal. A and B present the deformity. The helix was very short and to 
correct it the anterior crus of the helix was freed by an incision anteriorly and 
posteriorly to it. It was then elevated and sutured in its new position. The post- 
aural cartilage was then exposed, and all of the spring and a considerable part 
of the cartilage removed to permit the ear to form its new bed. C and D show 
the finished ear. 


Of course, it is probably this psychologic aspect that brings all 
patients with deformities to see the physician, in the hope that sufficient 


improvement may be made so that the defect will be less noticeable. 
There are certain persons who are anxious to attempt any degree of 
correction with the faint hope that their burden may be lightened. If it is 
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not the person with the deformity, it may be the parents who feel the 
responsibility for their child’s defect and who insist that an attempt at 
improvement be made. In these cases one may be justified in considering 
surgical measures even though doubtful as to the ultimate outcome. 
The majority of persons with a malformed ear have a mass of tissue 
which can be adjusted locally to simulate a normal lobule. However, a 
girl can readily cover the ear and I believe that is all that is indicated 


Side 


Fig. 5.—A, ear as it appeared in side view. The concha is not visible. 

B, one postaural incision over the conchal cartilage, the other paralleling the 
postaural fold. The perichondrium is elevated over the entire postaural cartilage 
and incisions are made through the cartilage to break the spring where the anti- 
helix is to form. 

C, an ellipse of postaural skin and subcutaneous tissue is removed down to the 
periosteum and anteriorly to the auditory meatus. This permits the conchal 
cartilage to fall back considerably 

D, the finished ear, lateral view. The crus of the helix has been elevated to 
a new position, thus enlarging the helix. The postaural skin is saved between the 
anterior incision shown in F and the postaural incision in B. 

E, front view; notice marked cupping. F, helix held back to expose concha 
and show incision to free crus of helix. G, crus of helix elevated. H, finished ear, 
anterior view. 
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in the majority of such cases. For, regardless of the perfection of one’s 
technic or the ultimate cosmetic improvement, the reconstructed ear at 
best is not perfect and can always be noted at a glance, so that the girl 
would never dress her hair in such a manner that her ears would be 


Fig. 6.—This patient has a unilateral microtia with absence of the external 
auditory meatus. ‘There was some folded cartilage beneath the presenting auricle. 
There is flattening of the right side of the face due to asymmetry of growth of the 
underlying skeleton as well as the superficial skin. The right nostril is smaller than 
the left and there is a distinct asymmetry of the mouth. 


exposed. Other reasons why this procedure should not be advised for a 
girl are the multiple operations and further scarring in the neck or other 
localities from which skin may be obtained. Therefore this operation 
should be performed on a girl only when she insists on it and when she 
appreciates all the factors involved. 
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When a boy is encountered with a similar condition, an entirely dif- 
ferent attitude must be taken because he is unable to cover his deformity 
with a normal camouflage. It is, therefore, advisable in the majority of 


cases to attempt to improve the appearance of the microtic ear. Just 


Fig. 7.—This boy has a nearly complete microtia of the left ear and a marked 
facial weakness of that side. He has difficulty in closing the left eve. His jaw 
is nearly symmetric. In A, observe the nob of cartilage separated from the re- 
maining concha and double lobule. 

C and D, the lobule has been united and its upper end joined with the skin 
of the side of the head. The nob of cartilage has been exposed and dissected out. 
There are incisions near the hair line. It was then cut into sheets and reinserted 
beneath the skin with additional cartilage taken from the rib. A rope has been 
made beneath the collar line. 
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what technic should be used depends on the amount of cartilage and 
skin present in the deformed ear. This will be discussed later when I 
consider the types of operations employed. 

When the malformed auricle has added to it abnormalities of the 
external auditory meatus, the problem becomes more complex, as it 
must be decided wkether an attempt should be made to create a new 


Fig. 7.—E, the rope has been swung up to a point where at the next operation the 


remainder can be placed entirely around the auricle to form the helix. 
F and G, the completed ear. Behind the auricle is visible a flap taken from 


skin lower down. 


canal. If the middle ear, semicircular canals, cochlea and ossicles can be 
seen with the roentgen rays and if a hearing test shows normal bone 
conduction, one would assume that if an air channel could be brought 
down to the middle ear structures some improvement in hearing could be 
obtained. Such, unfortunately, is not the case, as has been proved in 
these cases. The reason for a lack of improvement is appreciated when 
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in cycles per second 

Fig. 8.—A, an audiogram of a patient without any bony auditory meatus on 
the left side. The roentgenograms of the cochlea and mastoid are normal. There 
is no bony canal. The Weber test was lateralized to the left. The hearing in the 
right ear is essentially normal except for a high and low tone loss. The left ear 
presents a 50 to 60 decibel loss in hearing. By masking the right ear with a noise 
apparatus, the hearing level is reduced to nearly 70 decibels. This further loss 
was noted in all patients so tested.. The curve with the black circles indicates hear- 
ing in the right ear by bone conduction; the curve with the white circles, in the 
left ear; the white dot and dash line indicates masked hearing. 

B, there is microtia on the left but the patient has a small canal about % inch 
long (0.3 cm.) in diameter extending down to the depth consistent with a normal 
meatus. The drum could not be seen. The right ear appeared normal. The hear- 
ing in the right ear is decreased materially, and in the left is decreased a little 
more than in most patients with a complete atresia of the meatus. The bone 
conduction was likewise lower than it is usually observed in these cases. The 
curve with the black circles indicates hearing in the right ear by air conduction; 
the curve with the white circles, hearing in the left ear. The dash lines indicate 
hearing by bone conduction. 
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it is realized that one finds congenital deformities in the drum and 
ossicles. Usually a drum is not present, the lining of the middle ear 
assuming the position of the drum, and solid bone is present to this 
point. Furthermore, the ossicles are found to be malformed, and fre- 
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Fig. 9.—Preoperative and postoperative audiogram of a 12 year boy on whom 
the author operated. The solid line indicates preoperative hearing and the dash line 
hearing one month after operation. 


quently there is ankylosis between them or they are completely fused. 
The degree of loss of hearing is about the same as that found in the 
chronically discharging ear, which is a loss of 50 to 60 decibels. 

In the literature the authors showed a striking unanimity of opinion 
in stating that little, if any, improvement in hearing is to be expected 


C, this case presented a bilateral microtia with stenosed meatuses accompanied 
by absence of malar bones and marked agnathism. The patient’s hearing was well be- 
low the useful range. The bone conduction was good. His speech was difficult to 
understand. The symbols have the same meaning as in part B. 

D, the patient has microtia of the right ear with a completely stenosed meatus. 
The left ear appeared normal, and hearing was only slightly decreased. Preoper- 
atively, the hearing in the right ear is indicated by a solid line. Following the 
creation of a canal down to the antrum, the resulting hearing is shown by the 
solid line with dots at the top, It should be observed that there was 10 decibel 
hearing above the preoperative level in all tones. After the operation the hearing 
improved slightly more, but four years postoperatively when the cavity was clean 
and the skin graft was still covering the antrum, the hearing was reduced essen- 
tially to the preoperative level. There was no practical improvement. This person 
with good hearing in one ear had his stenosed ear operated on at the insistence of 
his family. The curves with the black dots indicate hearing in the right ear; the 
curve with the white circles indicates hearing in the left ear. The continuous line 
indicates hearing preoperatively; the dash and dot line, one month postoperatively, 
and the dotted line, four months postoperatively. 

E, this patient had microtia of the left ear with no bony canal. The hearing 
in the right ear was within normal limits and the bone conduction curve was 
normal for both ears. This relation of bone conduction to a microtic ear is the 
general rule. The symbols have the same meaning as in part B. 
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from creating an air channel to the middle ear. This was substantiated 
in the 2 cases in which I attempted to obtain improvement by such a 
procedure. 

If a person has one normal ear and has had no hearing in the other 
ear, he does not miss this lost function and for most practical purposes 


Fig. 10.—A and B, this man presented bilateral microtia, absent meatuses, ab- 
sent malar bones and an agnathic jaw. 
C and D illustrate the finished reconstruction. 


his one good ear is sufficient. Rarely would such a patient seek im- 
provement of the bad ear. 

In bilateral stenosis with hearing below practical levels, the picture is 
entirely different. In such a case the hearing is so decreased that the 
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patient may become a social problem. This pathetic situation arises from 
inability to hear from birth. Not hearing sufficient sounds to form speech 
habits, the patient’s voice and articulation are usually poor. Schooling, 
except in special schools, is difficult, and his education is usually limited. 
In these cases every attempt should be made to assist the patient. 
Audiograms in these cases reveal an air conduction loss of from 50 
to 60 decibels with a bone conduction that may be normal (fig. 7C). 
This being the case, and since there is little hope of improving the hear- 


E and F, the first stage of operation was carried out on both ears at the same 
time. The illustration shows the auricle folded back and sutured to the skin be- 
hind with a skin graft over the denuded area. A rope with an island at its middle 
has been made below the collar line. 

G, the rope has been swung up and attached to the auricle. Between this 
stage and the final result, cartilage was inserted and shaping performed. 


ing by creating an air canal to the middle ear, the logical step is to fit 
the patient with a bone conduction hearing aid. There were only 2 


E = F 
| 
j 


258 ARCHIVES OF OTOLARYNGOLOGY 


cases of complete bilateral stenosis in this series. One of these patients 
did not have the intelligence to cooperate sufficiently to permit a hear- 
ing aid to be fitted, while the other one failed to return to the clinic. 

Should one of these persons have acute otitis media, a problem 
would be encountered which would call for special consideration. It is 
obvious that paracentesis could not be done to obtain external drainage, 
and the chance of a secondary complication is therefore slightly in- 
creased. With the chemotherapeutic drugs now at the physician’s disposal, 
the likelihood of performing a mastoidectomy in these cases is reduced. 
It is obvious, however, that such patients must be watched closely, and 
if symptoms indicating complications are noticed or the mastoiditis is 
not subsiding, mastoidectomy should be done immediately. As indicated 
by roentgenograms, the majority of microtic ears have normally devel- 
oped mastoids. Should an operation be called for, the simplest procedure 
would be to perform a mastoidectomy, exenterating the diseased mastoid. 
The incision could then be closed, a small catheter being left in the 
wound for instillation of penicillin. This would require careful supervision, 
and when the wound was healed there would remain a dead space ready 
for reinfection. A more logical procedure of completing the operation is 
to create a canal down to the antrum. This is readily accomplished by 
excising a large core of tissues to the antrum and covering the raw area 
thus formed with a split skin graft. This is not only creating an opening 
to the antrum but forming a diaphragm of skin across the space, thus 
walling off the middle ear from the newly created canal. 

Realizing that there is little hope of improving the hearing by the 
methods tried in the past, I should like to see a fenestration operation 
attempted in one of these cases. There would be no skin flap which 
could be brought down over the fenestration window, but I am con- 
fident that a thin Thiersch graft could be substituted with success. 

Norte.—Since writing of this article, Pattee’ suggested and confirmed 
the logical solution to improving the hearing in these cases. He deter- 
mined that the lack of improvement in hearing after the creation of an 
airway to the middle ear was due to the fixation of the stapes by the 
malformed and usually ankylosed malleus and incus. The logical step in 
liberating the fixed stapes was therefore to remove the incus. Skin may 
then be grafted on the mastoid cavity created to expose the incus. 
Pattee showed by audiograms that the hearing could be brought up into 
the useful range. I have already confirmed this procedure in 1 case and 
have others which I hope to report on later. 

The patient on whom I operated was a 12 year old boy without 
external auditory meatuses, who had fairly well developed auricles. 


7. Pattee, G. L.: An Operation to Improve Hearing in Cases of Congenital 
Atresia of External Auditory Meatus, Arch. Otolaryng. 45:568-580 (May) 1947. 
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Speech was fair, articulation being good. His preoperative audiogram 
(fig. 9) shows a hearing loss below 50 decibels in both ears except for 
the 512 frequency in the left ear, which is 40 decibels. His bone conduc- 
tion was within normal range except in the high tones. At operation, a 
simple mastoidectomy was done exposing the antrum, the semicircular 
canals were skeletonized and the antrum enlarged only sufficiently to 
remove the incus. On both sides the incus was fairly well developed 
and attached to it was a small piece of the malleus. Examination of the 
specimen under magnification showed there was no evidence of fracture 
of the malleus. It was malformed, with a little body and no long process. 
This would indicate that the incus was not fixed by the malleus except 
where the latter may have been immobilized by fibrous bands. Follow- 
ing the operation, the cavity was immediately lined with a split skin 
graft. The audiometric reading taken one month postoperatively showed 
decided improvement in the right ear and only moderate improvement 
in the low tones in the left ear. For the high tones, 2448 and 8192 fre- 
quencies, there was no improvement in the left ear and a loss in the 
right ear. It will be interesting to see this patient in six months and one 
year and to compare the hearing with that one month after operation. 

Subjectively, he hears much better and his conversational distance 
has improved from 1 foot (30.48 cm.) to 8 feet (243.48 cm.). His 
family said that his speech had improved. 

This procedure is definitely a step in the right direction in these 
cases and gives one an opportunity to improve the hearing in patients 
who could not have been helped before. 


FACIAL NERVE 


If an operation for the improvement of hearing is considered or 
mastoidectomy must be done in these cases, the operator must be mind- 
ful always of the fact that the facial nerve may be malplaced. Such is 
usually the case, and not only is the nerve in an unknown position, but 
it may be in solid bone so that there are no landmarks other than the 
horizontal canal showing the operator that he is approaching it. The 
nerve may also be smaller than normal, which may account for the 
facial weaknesses seen in some of these patients. When uncovered, it 
could be mistaken for the annular ligament, as was first the case in one 
of my patients on whom operation was performed. 


PROSTHESES 


Appreciating that it is most difficult to obtain a presentable ear 
through surgical procedures, should one not turn directly to the creation 
of a prosthesis which will simulate the other normal structures and one 
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which the patient may wear? Not until the past two or three years have 
many new materials been at the prosthetic molder’s disposal, and it has 
been extremely difficult to obtain a prosthesis which can alleviate a de- 
formity instead of making it more conspicuous. I shall not deal with the 
various procedures for making prostheses other than to mention that 
the prostheses have been made of gelatin formulas, dental composition, 
acrylic substances, rubber and other materials. Some of these are painted 
with oil paints to simulate the color of skin. Others have the pigments 
within their structure. The prostheses which I personally have found to 
be most satisfactory in color, weight and appearance have been made of 
“Vultex” which is a prevulcanized latex with the color incorporated. 
The trouble with these prostheses is that after they have been worn for 
some time the oils of the skin attack them and they begin to go to pieces. 
With all of these prostheses, there is the difficulty of attaching the appli- 
ances without causing irritation to the underlying skin. In many cases 
the condition is so unbearable that the patient is unable to wear a pros- 
thesis for any length of time. Another drawback to a perfect structural 
prosthesis with normal color is that the color of normal ears changes 
from day to day and from temperature to temperature, and it is nearly 
impossible to find a patient who is capable, though willing, to attempt to 
color the prosthesis by cosmetics to match the opposite ear. The majority 
of patients prefer to put on a prosthesis the way they would a hat and 
forget that the color or its exact position is an important factor. With 
the stimulus of the war, forward strides have been made in producing 
prostheses and present reports are most promising. I am anxious to learn 
whether these new prostheses stand the test of time. 


TYPES OF OPERATIONS 


Each case must be thoroughly investigated and studied before a 
decision is made as to the type of procedure to be followed. Pictures 
should be taken of the patient and a plaster cast made of the deformity. 
Then a careful audiometric study should follow and roentgenograms 
should be made to determine the degree of bony abnormality and the 
amount of residual or potential hearing. The patency of the nose, the 
nasopharynx and particularly of the eustachian tubes should be deter- 
mined. Of course, to determine the patency of the eustachian tubes one 
must rely on the patient’s subjective sensation on inflation, as auscultation 
is difficult. 

I shall first discuss the practicability of procedures that may be used 
to reconstruct an auricle and then the operations to form an external 
auditory meatus which have been found satisfactory in this clinic. 

There are several fundamental procedures that may be considered 
in the reconstruction of an absent car. The literature dates back to the 


a 
ig 
: 
| 
& 
2 


HOLMES—THE MICROTIC EAR 261 


sixteenth century, describing a case in which an ear, partially lost, is 
restored. The reconstruction was formed by utilizing local neck flaps. 
It was not until 1870 that Szymanowski described the complete recon- 
struction of an ear. He raised local flaps, folded them on one another 
and placed grafts on the resulting raw area. 


Next are presented the procedures employed by various authors to 
reconstruct an absent or deformed ear. First, autogenous cartilage was 
transferred from the patient’s rib; later it was taken from other persons, 
preserved and employed for transplants. Recently ear cartilages from 
willing donors or even from a cadaver have been used. None of these 
worked perfectly, so that when the inert metals were developed they were 
employed as a supporting medium. Flaps were gradually used from more 
distant parts of the neck, finally reaching the level of the clavicle, where 
the skin is thinner and of a more suitable type for molding. Of course, 
flaps have been used from the arms and other parts of the body. 


Regardless of the procedure employed, the end results are never 
those to which one would aspire. In any form of reconstruction it is ; 
advisable, when possible, to employ transplants which will continue to 
maintain ‘the shape given them. Utilization of autogenous cartilage 
transplants usually meets this requirement for support. When thin, they 
have a tendency to curl and alter their shape, and this is a severe draw- 
back. Homogenous cartilage from the standpoint of the quantity obtain- 
able and the ease with which it may be obtained and shaped makes it a 
medium of choice. Its drawback is its tendency to be replaced by fibrous 
tissue and in time to lose its bulk and spring. This has had a decided 
influence in discouraging the use of maternal or borrowed whole ear 
cartilage. Tantalum has the advantage of being inert, readily formed to 
any desired shape and an easy material to insert in a reconstructed ear. 
I have used it several times to form the support of a newly formed helix. 
Its drawbacks are that it is not very flexible, so that if it is bent it stays 
in the new position, and if there is any pressure of the metal under the 
overlying skin the metal is prone to work its way through to the surface 
by a pressure necrosis. This has necessitated the removal of three tanta- 
lum coiled wires which were employed to shape the helix. Tantalum in 
the form of a fine wire framework has been utilized and, theoretically, 
should work better than stiffer forms. 


OPERATIVE RECONSTRUCTION OF THE EAR 


To reconstruct a microtic ear so that it will be more normal in 
appearance, the existing tissues must be utilized to the best advantage. 
Then skin must be borrowed from the adjacent areas or from a distant 
part. Third, some form of skeleton’ must be used to support this skin. 
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Types of Operations.—One of the deformities that presents the least deviation 
from normal is that in which the auricle is well developed though the upper 
pole is bound down to the head (fig. 2). The problem of correcting the defect 
is comparatively simple in that all the cartilage necessary is present and it is in 
nearly normal position. It is necessary to free the upper pole and obtain skin to 
cover the defect which is left when the ear is brought away from the head. A 
simple procedure to effect this goal is to create a flap of postaural skin which 
may be transferred to cover this postaural defect (fig. 2). 

When the auricle is freed from its bed it becomes necessary to break the 
spring along the antihelix so that the auricle will stay in its new position. This is 
done by incising the cartilage from behind through to the skin on the anterior surface 
just below the rim of the antihelix. When the central roll of the antihelix is en- 
countered, the straight incision is converted into many small parallel tangential 
cuts through the cartilage. The skin is then closed as indicated in the diagrams 
(fig. 2C). 

I shall now consider the problem of improving an ear in which there are a 
concha and lobule plus the lower half of the helix, the upper half being short and 
partially absent. The entire presenting ear is nearly at right angles to the head 
and cupped (fig. 4). The problem here is twofold. First and foremost is the 
rearrangement of the existing parts to open the auricle and, second, the finding 
of a procedure which will make the ear lie closer to the head. The procedure 
that works best in these cases and has proved satisfactory has been one which frees 
the antitragus as it dips into the concha, elevating it to a new position higher up. 
This permits the helix to unfold, and the bed from which it comes is approxi- 
mated. A postaural incision is then made parallel and just below the conchal rim 
from the dependent part of the ear upward to within three fourths of an inch 
(1.9 cm.) of the top, the latter area being untouched to maintain sufficient blood 
supply to the newly formed tragal crux. The entire conchal cartilage is then 
exposed. The tissue between the concha and the mastoid periosteum is removed. 
This in itself permits the concha to be brought back, in many cases a sufficient 
distance to take care of a mild lop ear. The conchal cartilage is then shaved off. 
Small areas of the underlying skin are exposed so that not only will the ear go 
back farther, but there will be a true fibrous contact between the concha and 
the periosteum. The area where the antihelix should be is then weakened by 
many diagonal parallel cuts through the cartilage to the skin. This permits the 
cartilage to be folded back without creating irregularity on the anterior surface. 
Similar incisions are made to create the crura antihelicis which will form the fossa 
triangularis. Occasionally it is necessary to remove a crescent of cartilage just 
beneath the antihelix to permit the remaining auricle to fall back into place. 
When all the spring is broken, the ear will usually stay in an unfolded position; 
but to prevent its going back to its former shape before the dressing is applied or 
during its application, it is advisable to place a through and through mattress 
suture from the anterior surface through the cartilage and out through the skin 
again on the other side of the newly formed antihelix or other folds. The skin 
is protected from the sutures by a small piece-of gauze over which the suture 
rests. Excess postaural skin then may be excised, or if it is needed to bring the 
upper part of the helix away from the head, it may be swung as a pedicle flap 
into the desired location. 

The next type of ear encountered is one in which there is an external auditory 
meatus and concha and the rest of the ear is quite malformed. The lobule is 
folded forward and the rest of the ear is nonexistent (fig. 7). The problem in this 
case is to reconstruct all of the auricle except the concha and lobule. In this par- 
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ticular condition a satisfactory procedure is to attach the lobule to the skin above 
so that its lateral surface is flush with the temporal skin (fig. 7C and D). At this 
time cartilage taken from the rib is shaped and inserted beneath the skin which 
wiil create the auricle. A rope is also started below the collar bone to form the new 
helix. Two or three weeks later, the anterior end of the rope may be transferred 
to the inferior position of the helix or to any appropriate position where it may 
later be swung into place. A few weeks later, the other end of the rope is severed 
and brought up to its new position. At the same time cartilage is inserted into it. 
At the next operation, the newly created auricle is lifted from its bed and a local 
skin flap is swung up to cover the posterior surface of the auricle, the remaining 
exposed area being covered with a full thickness graft from behind the opposite 
ear. (For details, see fig. 7F). 

The last and most deformed type of microtic ear is composed of a small mass 
of folded cartilage, a deformed lobule and no concha or external auditory meatus. 
Several technics to correct this defect are described. A procedure which works 
satisfactorily is as follows: An incision is first made anteriorly to the mass of carti- 
lage and skin which is present (fig. 104 and B). Parallel incisions are make at each 
end of this incision backward to the posterior margin of the mass. The skin con- 
taining the cartilage is dissected free, when possible, so that it opens up as a book, 
and is hinged at the posterior border of the parallel incisions. Another incision is 
now made parallel to the hair line and this flap is sutured to it, thus holding the 
cartilage and skin back and open. The tissue of the denuded area which would 
correspond to the location of a concha is then excised down to the periosteum over 
the mastoid. In doing this, care must be taken not to enter the temporomandibular 
joint, which is in this vicinity. A Thiersch graft is next taken from the inner 
aspect of the thigh and applied to the denuded area, being held in place by a 
stent molded to fit the area. At the same stage one can start a rope graft which 
is to form a new helix and possibly to cover some of the anterior surface of the 
new ear (fig. OF and F). 

The three main places from which this skin may be easily taken are: (1) along 
the margin of the hair line from the ear down, (2) under the collar line by a trans- 
verse incision and (3) the region of the clavicle. 

The first location has the advantage of being near the auricle, where skin is 
easily transferred without multiple transferences of the rope. This has its disad- 
vantages in that the skin toward the lower part of the area from which the graft is 
taken becomes thick and later may develop hair which is not apparent at the time 
the rope is formed. It has the further disadvantage of creating another scar which is 
visible and may be unsightly. 

The second location is ideal in that a long rope may be obtained which can 
be swung directly to the desired site if the posterior end of the rope is made suf- 
ficiently high. The skin is usually thin and adapts itself readily to its new position. 

At the third site, over the clavicle, the skin is thin and ideal, but it is difficult 
to swing the rope to its new position without multiple steps. 

The next procedure consists of transferring the far end of the rope to the 
region of the crux of the helix when possible. In this same procedure it is possible 
and advisable in the majority of cases to insert a thin strip of cartilage in the rope, 
which will create contour in the new helix. It is usually also advisable to add more 
cartilage between the skin flap and skin graft which were first made (fig. 10G). 

The next procedure consists of severing the pedicle and transferring the rest 
of the graft to the new auricle together with such shaping as the blood supply will 
permit. At this step, the auricle is freed from the hair line where it was first 
sutured. 

The remaining procedures consist of shaping the tissues at hand and the oc- 
casional insertion of more cartilage. 
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SUMMARY AND CONCLUSIONS 


An abstract of the embryologic development of the ear is presented. 

The congenitally microtic ear occurs about once in 20,000 births and 
varies from the mildly deformed ear to one which is practically absent 
and has no external auditory meatus. 

When a patient has one normal hearing ear, it is not advisable to 
attempt to create a canal to the middle ear on the abnormal side, as the 
prospect of improving the hearing to a useful level is not good and the 
risk of injuring an abnormally placed facial nerve is greater than in 
a normally developed ear. 

In a case of bilaterally stenosed canals, an attempt to improve the 

hearing should be made. The procedure makes an opening through the 
] mastoid to the antrum where the incus is removed. 
When a girl is encountered who has a microtic ear, it seems prudent 
to advise her to cover the deformity with her hair, as the visible scarring 
made necessary by the reconstruction of the auricle offsets any possible 
improvement of the ear. 

The various types of cases encountered are presented, together with 
the surgical procedures to correct them. 

; Regardless of what technic is employed, or what tissues are used, the 
; reconstructed ear cannot take the place of a normally developed ear and 
; i will never be inconspicuous. 

: : These, then, are in brief the satisfactory procedures for the recon- 
struction of an auricle. Of course, in no 2 cases can the reconstruction 
be done in exactly the same manner, as the tissue involved is not the 
same in size or in elasticity. Certain persons produce more scar tissue 
than others, while in some keloids form which are difficult to manage. 
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FRACTURES OF THE HYOID BONE 


Presentation of Two Cases, with a Review of the Literature 


EDWIN G. OLMSTEAD, M.D.* 
DAYTON, OHIO 


INCIDENCE 


RACTURE of the hyoid bone is a rare condition; however, it is 

probably not as rare as the number of cases reported in the literature 
would indicate. Some interest was manifested in regard to this condi- 
tion around the close of the last century, but reports have been scanty in 
the recent literature. Two cases of fracture of the hyoid bone were ob- 
served in this hospital within a period of one month. 


Stimson! in 1907 was able to collect 45 cases from the literature. 
He felt that in 2 of these the fracture was probably due to muscular 
action alone. In many of the cases the fracture resulted from judicial 
or suicidal hanging and were accompanied by fractures of the thyroid 
and cricoid cartilages. Doubt may be entertained in some of the cases, 
as they occurred before the advent of roentgenology, when diagnostic 
methods were of necessity crude. 


Even when garroting was a popular method of killing among 
murderers it was reported that fracture of the hyoid bone occurred in 
only 0.002 per cent of cases of this type of violence. 


ANATOMY 


The hyoid bone is an unpaired horseshoe-shaped bone consisting of 
five segments: the body, two greater and two lesser cornua. The bone is 
in close relation to the larynx and acts as the main support of the tongue. 
The greater cornua are attached to the styloid processes of the temporal 
bones by ligaments. The bone is subcutaneous along most of its course. 
In spite of this, its flexibility and the flexibility of the surrounding 
structures afford it great protection. 


*Formerly Physician in Charge of Laboratory and X-Ray Service, Veterans 
Hospital, Fort Custer, Mich. 


1. Stimson, L.: A Practical Treatise on Fractures and Dislocations, ed. 6, 
Philadelphia, Lea & Febiger, 1910. 
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CAUSES 


There are probably two distinct causes of fracture of the hyoid bone: 

(1) direct trauma of the bone, as in hanging, manual strangulation, a 

blow directed to the side of the neck and accidents in which the neck is 

run over; (2) Muscular pull on the bone, whether it is from forcible 
swallowing or from sudden hyperextension of the neck. 

‘ The first cause is by far the more common, and on the basis of the 
cases reported in the literature it probably accounts for 90 per cent of 
all fractures of the hyoid bone. To Ollivier d’Angers must go the credit 

f for first describing a fracture of the hyoid bone due to muscular action 
: alone. The first edition of Hamilton’s* textbook, published in 1860, con- 
4 tains a report of a case of fracture due to muscular action. Poinsat® col- 
lected 3 more such cases, bringing the total to 5. Since roentgenology 
developed, at least 5 more cases in which fracture of this bone was due 
to muscular action have been reported (table). 

{ The two causes of fracture of the hyoid bone were exemplified in 2 

cases studied at this hospital. 


, REPORT OF CASES 


{ Case 1.—Mr. A. S., a 32 year old Negro man, entered this hospital in June 
1947 because of a progressive feeling of depression. He had become confused, and, 
although oriented in all spheres, he was somewhat retarded mentally. He was 
negativistic and had only superficial insight in regard to his illness. The physical’ 
examination gave essentially negative results, as did the neurologic examination. 
The results of the routine laboratory tests were within normal limits. The diagnosis 


was schizophrenia, mixed type. 

About one month after admission, while the patient was in a ward for pa- 
tients with acute mental disease, awaiting shock treatment, it was noted that a mass 
had developed in his neck. The mass was located anterior to, and slightly above, 
the thyroid cartilage. It was about the size of a hen’s egg, was hard, smooth and 
warm, and had a dull ruddy color (fig. 1). It was tender and moved with swallow- 
ing. The patient’s voice was hoarse, and he experienced some pain on speaking and 
' swallowing. No evidence of trauma was seen. 

Anterior-posterior and lateral films showing the soft tissues of the neck revealed 
’ that the mass was located just below the hyoid bone and in front of the thyroid 
cartilage. Close scrutiny revealed a transverse fracture of the right greater cornu of 
the hyoid bone about 0.5 cm. from the junction of the cornu and the body of the 
bone (fig. 2). There was no displacement of the fragments. 

The patient was fed by tube, and cold packs were applied to the tumefaction. 
In five days the mass had receded, and the contour of the neck was normal. The 


3. Footnote deleted. 
% 4. Hamilton, F. H.: A Practical Treatise on Fractures and Dislocations, Phila- 
delphia, Blanchard & Lea, 1860. 

5. Poinsat, cited by Hamilton,4 ed. 8, revised and edited by S, Smith, Phila- 
delphia, Lea Bros. & Co., 1891. 
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patient was returned to his ward, where he began to eat and talk without pain. 
One month later all signs and symptoms referable to the neck had disappeared. 


The fracture remained ununited. 
It is of special interest that this patient from the time of admission to the 


hospital was under close supervision of attendants, doctors and nurses day and 


Fig. 1 (case 1).—The patient has a tumefaction of the neck just below the 
fractured hyoid bone, in the region of the thyroid cartilage. 


Fig. 2 (case 1).—Negative and positive roentgenograms giving a lateral view 
of the region of the neck. Note the fracture of the hyoid bone (arrow) near its 
junction with the body of the bone. 


night. At no time was there any altercation of trauma. The patient denied that 
any one had struck him or that he had injured himself. It had been noted that 
at times he was given to manneristic movements of the neck. As far as can be 
determined, this is an example of fracture of the hyoid bone due to muscular 
action alone. 
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Case 2.—Mr. R. K., a 34 year old white man, was admitted to this hospital in 
August 1947. He had been responding to auditory hallucinations, and three days 
prior to admission had attempted suicide by hanging. He had dropped a distance 
of about 6 feet (about 2 meters) with the rope around his neck. He lost con- 
sciousness but was cut down by friends before he strangled. On regaining con- 
sciousness a few minutes later, he found that his voice had become hoarse and 
of a lower pitch. Articulation and swallowing were painful. 

On admission to the hospital he appeared essentially normal except for abrased 
and ecchymotic areas around the throat. There was distinct asymmetry of the 
neck, the left side being flattened somewhat in its lateral diameter. Point tender- 
ness was elicited over the left greater cornu of the hyoid bone. Examination of the 
mouth, throat, and larynx failed to disclose any pathologic condition. 

: Left lateral roentgenograms of the neck showed a transverse fracture in the 

j midportion of the left greater cornu of the hyoid bone with angulation of the 

posterior fragment (fig. 3). 


Fig. 3 (case 2) .—Negative and positive roentgenograms giving lateral view of 
the region of the neck. Note the fracture of the hyoid bone (arrow) with angula- 
tion of the posterior fragment. 


The patient received conservative treatment, and no attempt was made to cor- 
rect the deformity of the hyoid bone. Within two weeks his voice regained its 
normal pitch, and articulation and swallowing were accomplished without pain. 
Roentgenograms taken one month later showed firm bony union at the site of 
fracture. 


SYMPTOMS AND SIGNS 


The 2 cases reported show well the findings which are common to 
both muscular and traumatic fractures of the hyoid bone. Almost without 
exception pain of the neck and throat is the outstanding symptom. The 
pain is usually described as sharp and is made worse by talking and 
swallowing. The dysphagia is worse on an attempt to swallow solid foods 
than it is on swallowing liquids. 
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A change of voice (such as occurred in case 2) has been noted by 
other investigators.° Complete aphonia has been reported in 1 case‘; 
however, this was of a transitory nature and may have been hysterical. 
The voice is usually lowered in pitch and may be reduced to a whisper. 
Hoarseness commonly accompanies a change in voice but may occur 
alone.§ 

Bloody sputum occurring a few hours after the fracture has been 

reported.® This should always arouse a suspicion that the laryngeal box 
has been perforated by a bony fragment. 
' Tumefaction of the neck such as that in case 1 has been reported 
by Ashe.®* In his case the mass developed anteriorly in the neck, extend- 
ing from above the hvoid bone to the mandible. In case 1 the mass was 
below the hyoid bone. Both fractures in which a mass developed were 
due to muscular action. 


In cases of fracture due to muscular action, the patient may describe 
a sensation of snapping or of “something giving” in the neck. Point 
tenderness over the fracture site is commonly present but may be obscured 
in patients who have strangled (manual strangling or hanging), owing 
to the generalized pain present in the throat because of the nature of 
the trauma. Subcutaneous emphysema was reported in 1 case.°¢ 


TREATMENT 


For purposes of treatment cases of fracture of the hyoid bone may be 
divided into two groups: (1) those in which a bony fragment perforates 
the larynx or the pharynx, and (2) those in which there is no perfora- 
tion of the larynx or the pharynx. It follows from this that in all cases 
of fracture of the hyoid bone a thorough examination of this region 
should be made. 

In the first instance reduction of the fragments is indicated. This 
seems best accomplished by placing the index finger of one hand behind 
the tonsillar fossa on the side of the fracture and placing the other 
hand along the neck over the site of fracture. Pressure is made on the in- 
dex finger, and the fracture is reduced by pushing the bony fragment into 


6. (a) Ashe, H. P.: Fracture of the Greater Cornu of the Hyoid Bone Re- 
sulting from Muscular Action, J.A.M.A. 61:1618 (May 20) 1916. (b) Pearson, W. 
W.: Fracture of the Hyoid Bone, J. lowa M. Soc. 8:395 (Nov.) 1918. (c) Harrell, 
V.: Fracture of Hyoid Bone, Grace Hosp. Bull. 13:11 (Jan.) 1929. (d) Ashby, E. 
L.: A Case of Fracture of the Hyoid Bone, Lancet 1:803 (June 28) 1918. (e) 
Kleinberg, S.: Fracture of the Hyoid Bone, Ann. Surg. 99:547 (March) 1934. 

7. Hazlett, H. P.: Fracture of the Hyoid Bone, Med. Fortnightly 10:504, 1896. 

8. Campbell, C. B.: Fractura Ossis Hyoidi, Times & Reg. 27:51, 1894. Hazlett.7 
9. Ashe.6a Kleinberg.te 
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alinement with the remainder of the hyoid bone. The throat should 
then be examined with a mirror to make sure that no fragment pro- 
trudes into it. Following this the patient should have complete rest of 
voice and be given a liquid diet for at least one week.!° 


In reviewing the literature there can be little doubt that the com- 
pletely conservative treatment is the treatment of choice for those frac- 
tures which do not perforate the larynx. No manipulation of any kind is 
necessary. The patient’s voice is put at complete rest for at least one 
week. A liquid diet is usually in order until the patient can tolerate solids 
without pain on swallowing. If swelling is present cold packs may be 
advisable. In some cases (as in case 1) feeding by tube must be resorted 
to because of extreme dysphagia; however, these cases are extremely 
rare. 

COMPLICATIONS 


One common complication of fracture of the hyoid bone is non- 
union. This apparently should cause no great alarm. There seems to be 
no evidence that nonunion of a fractured hyoid bone interferes in any 
way with the normal functioning of the hyoid apparatus. Da Costa!’ 
stated that a fracture of the hyoid bone should unite in about four 
weeks. 

Local abscess has been reported as a complication by Harrell®* and 
Hamilton.‘ In the case reported in Hamilton’s textbook, there was sup- 
puration, and a necrotic fragment of bone was discharged through a 
fistulous tract in the neck. In Harrell’s case, an abscess formed but was 
incised and drained, and the patient made an uneventful recovery. 
Both cases were reported before the widespread use of chemotherapy. 

The change in voice and the hoarseness are usually temporary. How- 
ever, Winslow!! stated that occasionally the voice is changed for a long 
time or even permanently. 


PROGNOSIS 


The prognosis is uniformly good. When death occurs, it is usually due 
to concomitant injury of the head or of the cervical part of the spinal 
column as in the case reported by Ashby.®¢ The prognosis must be more 
guarded in those cases in which a bony fragment perforates the larynx. 
Here there is danger of edema of the glottis or suffocation due to 
bleeding into the trachea. However, there seems to be no justification 
today for the old belief that if the wound breaks through the mucous 


10. DaCosta, J. C.: Modern Surgery, General and Operative, ed. 9, Philadel- 
phia, W. B. Saunders Company, 1925. 
11. Winslow, R.: Injuries and Diseases of the Hyoid Bone, Ann. Surg. 45:575, 
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membrane the condition is fatal in 75 per cent of the instances as the 
discussers of Crebbin’s paper!* indicated. 

Cases of fracture of the hyoid bone are so rare that it is impossible 
to collect a large enough series to estimate the mortality accurately. If 
one includes only those cases of fracture of the hyoid bone reported in 
the literature without accompanying injury of the skull, of the cervical 
part of the spinal column or of the tracheal cartilages, the mortality rate 
is probably less than 2 per cent. 


MUSCULAR FRACTURES 


Fractures of the hyoid bone due to muscular action are of special 
interest because of the difficulty which sometimes arises in the diagnosis ; 
of this condition. Thus, Forbes!* reports a case in which such a fracture : 
occurred while the patient was eating meat. The attending physician 
thought the patient had a bone in the throat and spent two hours with a 
forceps trying to extract the tip of the greater cornu of the hyoid bone, ‘ 
which had perforated the larynx! . i 


The cause of muscular fracture of the hyoid bone is somewhat ob- : 
scure. It has been suggested that patients with well developed muscula- 
ture are apt to have this type of fracture. This does not seem to be the 
entire answer. As seen in table 1, 3 of the 5 patients whose cases have 
been reported were of the asthenic habitus, and 1 of these was described H 
as both asthenic and undernourished. 


It is of interest to note that on the roentgenograms of the neck in 
case 1 (fig. 2) the hyoid bone casts a dense shadow and shows complete 
union between the greater cornu and the body. This is also seen on the 
roentgenogram in Kleinberg’s** paper. The patient in case 1 was 32 
years old, while Kleinberg’s patient was 21 years of age. According to 
Pancoast,!* the greater cornu does not unite with the body of the hyoid 
bone until between the ages of 35 and 45 and may remain separated 
throughout life. The heavy shadow of the bone suggests unusual ossifica- 
tion and possibly heavy deposits of calcium. It appears likely that the 
joining of the greater cornua to the body of the hyoid bone early in life 
together with early complete or anomalous ossification may make this 
bone more brittle and predispose it to fractures from muscular action. 


12. Crebbin, J. T.: Fracture of the Hyoid Bone, South, M. J. 11:642 (Sept.) 
1918. 
13. Forbes, S, B.: Fracture of the Greater Cornu of the Hyoid Bone: Pe.rfora- 
tion of Pharynx, J. Florida M. A. 17:585 (June) 1931. 


14. Pancoast, H. K.; Pendergrass, E. P., and Schaeffer, J. P.: The Head and 
Neck in Roentgen Diagnosis, Springfield, Ill., Charles C Thomas, Publisher, 1940. 
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SUMMARY 


Two cases of fracture of the hyoid bone are presented. In one case 
the fracture was due to trauma, and in the other it was due to muscular 
action. 

The literature is briefly reviewed and the diagnosis, the treatment, the 
complications and the prognosis are discussed. 

It is suggested that early uniting of the greater cornua of the hyoid 
bone to the body together with anomalous ossification may predispose 
the bone to fracture from muscular action. 


715 West Washington Street. 


2. Christopher, F.: A Textbook of Surgery, ed. 3, Philadelphia, W. B. Saunders 
Company, 1942. 
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SALIVARY ADENOCARCINOMA OF THE NASOPHARYNX 
Report of a Case 


K. L. DIEHL, M.D. 
ROCHESTER, N. Y. 


ANCER of the nasopharynx, with constantly improving methods 
of diagnosis, constitutes an ever increasing percentage of recog- 
nized malignant growths. Martin and Blady,! in 1940, found it to repre- 
sent about 2 per cent of all malignant growths of the head and neck. This 
type of malignant growth seems to occur at an earlier age than does cancer 
in other parts of the body, a large percentage being seen in adolescents 
and young adults. Nasopharyngeal cancer also appears to be more fre- 
quently seen in the Far Eastern peoples, the Chinese especially. 

The presenting symptoms of a nasopharyngeal tumor are usually 
cervical metastases, nasal obstruction, discharge, nasal bleeding, headache, 
local aural pain and unilateral defective hearing. Nasal obstruction 
occurs as an early symptom in about one third of the cases of nasopharyn- 
geal tumor, while nasal discharge and bleeding are late secondary symp- 
toms in over one-half the cases. Unilateral deafness or pain occurs as an 
initial symptom in about 10 per cent of the cases. As a later complication, 
pressure on the auditory nerve as a result of intracranial extension is 
often seen. Direct extension through the foramen lacerum subdurally is 
a frequent result of nasopharyngeal growth. The cranial nerves are 
usually affected in this order: sixth, third, fourth, fifth, seventh and 
second. Occasionally the eighth, ninth, tenth, eleventh and twelfth nerves 
also are involved by extension of the tumor. Nasopharyngeal tumors, in 
their growth into the cranial cavity, lie extradurally and cause erosion 
of bone by pressure. Intracranial extension is almost always the cause 
of death. 

The appearance of any malignant nasopharyngeal growth varies 
with its duration, size and pathologic characteristics. The general physi- 
cal characteristics, however, as seen with the nasopharyngoscope or post- 
nasal mirror, are these: The tumor generally arises from the fossa of 


From the Department of Surgery, Division of Otolaryngology, Strong Me- 
morial Hospital. 

1. Martin, H. E., and Blady, J. V.: Cancer of Nasopharynx, Arch Otolaryng. 
32:692 (Oct.) 1940. 
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Rosenmiiller and extends anteriorly, to the midline, and inferiorly. It is 
usually of a red, hypertrophic, fungating or rounded appearance and 
usually bleeds easily when it is touched with an applicator or when a 
specimen is removed for biopsy. It may or may not extend to or over 
the torus tubarius, causing obstruction of the eustachian tube, and it 
likewise may or may not extend to the point of causing a postchoanal 
obstruction. The appearance of a malignant nasopharyngeal growth 
differs considerably from that of a benign tumor; but biopsy of any sus- 
picious lesion in this area, with the possible exception of fibroma, be- 
cause of its extreme vascularity, is the only conclusive method of diag- 
nosis. The importance of direct examination, with the nasopharyngo- 
scope, of all growths of a suspicious nature cannot be stressed too strongly. 

Adenocarcinoma of the salivary gland is rarely seen as a nasopharyn- 
geal tumor. Ewing? expressed the belief that the cylindroma is a type 
of adenocarcinoma of the salivary gland and described it as being made 
up of anastomosing cords or broad masses of epithelial cells, enclosing 
spaces filled with mucus. There are coarse trabeculae, which may un- 
dergo hyaline or mucoid degeneration. Ewing apparéntly felt that the 
cylindroma is of a much lesser grade of malignancy than is the actual 
adenocarcinoma of the salivary gland. 

Martin and Blady,! in a series of 87 cases of cancer of the naso- 
pharynx, found 3 tumors which they classified as carcinoma of the sali- 
vary gland. Stout,* in his series of 82 nasopharyngeal tumors, 68 of which 
were malignant, found 2 cylindromas, solid type, and classified them as 
rare. Kasabach* likewise found, among 42 malignant tumors of the 
nasopharynx, 3 of the cylindromatous type. Ewing,® in a series of 110 
cases of nasopharyngeal tumors, reported 3 instances of growths which 
he called “malignant adenoma,” but he did not indicate the exact type. 
New and Stevenson," in a series of 234 cases of malignant nasopharyn- 
geal tumors, found 2 cases of adenocarcinoma and 5 cases of adeno- 
carcinoma of the mixed type, but they did not indicate the exact type 
either. While these statistics might seem to show that cylindroma and 
adenocarcinoma make up a very small percentage of nasopharyngeal 
tumors, the following authors did not report a single case of cylindroma 

2. Ewing, J.: Neoplastic Diseases, ed. 4, Philadelphia, W. B. Saunders 
Company, 1940. 

3. Stout, A. P.: The Pathological Diagnosis of Nasopharyngeal Tumors, 
Laryngoscope 51:446, 1941. 

4. Kasabach, H. H.: Roentgenography of the Malignant Nasopharyngeal 
Tumors: A Preliminary Report, Laryngoscope 51:459, 1941. 

5. Ewing, J.: Radiosensitivity, Radiology 13:313, 1929. 

6. New, G. B., and Stevenson, W.: End Results of Malignant Lesions of the 
Nasopharynx, Arch. Otolaryng. 38:205 (Sept.) 1943. 
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or salivary adenocarcinoma in their series: New, Broders and Childray* 
(194 cases), Harmer* (365 cases), Crowe® and Baylor (40 cases), 
Heine’ (19 cases) and Salinger and Pearlman!! (24 cases). 

The table indicates the actual incidence of the various types of 
tumors reported by different authors. Epidermoid, squamous cell and 
other types of carcinoma are classified generally as carcinoma, while 


Incidence of Various Types of Nasopharyngeal Tumors 
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Martin and 


Blady? ............ 87 73 11 
Crowe and 
Baylor® .......... 40 16 24 
Stout3 45 10 1 
Kasabach4 ........ 42 30 3 
Heine?® 19 13 6 
Salinger and 
Pearlman!! .... 24 22 2 
New, Broders 
and Childray7 194 164 40 
Harmer® ............ 365 86 232 47 
Ewing’ ................ 110 91, 15 4 
New and : 
Stevenson® 234 184 43 7 
Total . ...1,183 724 391 47 2 11 5 % 
: 


Percentage ........ 


lymphosarcoma, angiosarcoma and other types of this class are listed 
as sarcoma. Cylindroma is classified separately because it has a much 
lower grade of malignancy than does the actual salivary adenocarcinoma. 

The general confusion concerning classification renders exact differ- 
entiation extremely difficult, but, as can be seen from the table, salivary 
adenocarcinoma is one of the rare types of nasopharyngeal tumor. As 
pointed out by Eggston,'? mixed tumors of the salivary gland, adeno- 
carcinoma and cylindroma as such, are not uncommon in the mouth, 


7. New, G. B.; Broders, A. C., and Childray, J. H.: Highly Malignant 
Tumors of the Pharynx and Base of Tongue, Surg., Gynec. & Obst. 54: 164, 1932. 

8. Harmer, W. D.: The Relative Value of Radiotherapy in the Treatment 
of Cancer of the Upper-Air Passages (University of London Semon Lectures), 
London, John Murray, 1932, p. 38. 

9. Crowe, S. J., and Baylor, J. W.: Benign and Malignant Growths of the 
Nasopharynx, Arch. Surg. 6:429 (March) 1923. 

10. Heine, L. H.: Malignant Tumors of the Nasopharynx, Arch. Otolaryng. 
22:51 (July) 1935. 

11. Salinger, S., and Pearlman, S. J.: Malignant Tumors of the Epipharynx, 
Arch. Otolaryng. 23:149 (Feb.) 1936. 

12. Eggston, A. A.: Tumors of the Nose and Nasopharynx, New York State 
J. Med. 43:2403, 1943. 
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the hard and soft palate and the trachea. As an entity in the naso- 
pharynx, however, both salivary adenocarcinoma and cylindroma are rare. 


REPORT OF CASE 


A well nourished white man, aged 34, was admitted to the outpatient de- 
partment of the Strong Memorial Hospital with the chief complaint of difficulty 
in hearing in his left ear, of about four weeks’ duration. At the onset of the 
deafness, his family physician had “blown out” his ear several times, with tem- 


Low power section of the pathologic specimen. The cystic areas with the 
tumor acini can be seen in the center of the field. 


porary relief. After several of these unsuccessful treatments the patient was re- 
ferred to the clinic. At this time he was in good health except for the afore- 
mentioned complaint. The general physical examination showed a normal condi- 
tion except for a slight enlargement of the prostate, the result of gonorrhea in 
1944. The right ear drum appeared normal, but the left drum showed some re- 
traction. The audiogram revealed an average loss of 30 to 40 decibels in all 
frequencies by air conduction in the left ear, with normal hearing in the right 
ear. Bone conduction was normal in both ears. The differential tuning fork test 
demonstrated a loss of air conduction in the left ear. 
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Nasopharyngoscopic examination revealed a reddened, fungating mass, about 
2 to 3 cm. long and 1 cm. wide, extending from the fossa of Rosenmiiller in- 
feriorly and involving the left torus tubarius and partially occluding the left 
eustachian orifice. The lesion did not appear to extend past the middle or below 
the eustachian orifice inferiorly or beyond the anterior edge of the eustachian 
orifice. A specimen for biopsy was taken by the intranasal route under direct 
vision with the nasopharyngoscope. Bleeding was moderate. The microscopic pic- 
ture was described in the pathologic report as being made up of circumscribed 
masses of hyalinized connective tissue (figure). There was a marked variation 
in the arrangement of cells. Here and there cords of tumor cells were observed 
with enclosed cystic spaces filled with mucoid material and with intervening 
dense hyalinized cells with cystic areas containing fibrillary, pink-staining ma- 
terial. Some tumor acini were seen. In some areas there appeared to be mucoid 
degeneration. Tumor cells were polygonal, with pleomorphic, hyperchromatic, 
basophilic and granular nuclei in scanty cytoplasm. There was a moderate 
amount of regular-appearing, aberrant salivary gland tissue scattered throughout. 
Collections of lymphoid tissue were seen. The pathologic diagnosis was carcinoma 
of an aberrant salivary gland of the left portion of the nasopharynx. 

Treatment by excision, followed by intensive roentgen and radium irradia- 
tion by the Blady1% applicator, was given. A depth dose of 4,108 r and 600 
milligram hours of radium were given to the site of the tumor. There has been 
no further decrease of hearing in the left ear since the original audiogram was 
taken, and one year after the removal of the tumor, biopsy of a specimen from 
its site revealed no recurrence. 


SUMMARY 


Epidermoid or squamous cell carcinoma makes up the greatest per- 


centage of nasopharyngeal cancers. A case report is presented to add to 
the literature an account of one of the rarer types of nasopharyngeal 
tumors, namely, salivary adenocarcinoma. 


277 Alexander Street. 


13. Blady, J. V.: New Instrument for Irradiation of Tumors of the 
Nasopharynx with Radium or Radon, Am. J. Roentgenol. 40:723, 1938. 
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MODIFIED RADICAL MASTOIDECTOMY 


Preservation of the Cholesteatoma Matrix; a Method of Making a 
Flap in the Endaural Technic 


SHIRLEY HAROLD BARON, M.D. 
SAN FRANCISCO 


HERE IS little that can be said about the modified radical 

mastoidectomy (modified tympanomastoidectomy, atticomastoidec- 
tomy, semiradical mastoidectomy, Heath mastoidectomy, Bondy mastoid- 
ectomy) that has not been said before. All that has been written, how- 
ever, has not produced uniformity in the treatment of patients who pre- 
sent chronic otorrhea. 

While I was on active duty with the United States Navy and closely 
associated with a considerable variety of specialists, it occurred to me 
that the differences of opinion were more extreme than seemed reason- 
able. As examples: Dangerous types of suppurative otitis media were 
dallied with when surgical intervention was indicated; the radical mas- 
toidectomy was done on nondangerous ears when local treatment should 
have been more persistent; the radical mastoidectomy was done when 
the modified radical mastoidectomy would have sufficed. These divergent 
views are responsible for the present discourse. . 

The literature is full of opposing points of view relative to the treat- 
ment and the disposition of the persons who suffer from chronic otor- 
rhea. The differences include local treatment versus surgical, the radical 
operation as against the modified, the choice of operation in the presence 
of a cholesteatoma and the postauricular versus the endaural technic. 

There is, or was, a group of otologists who confined themselves to 
two operations for otorrhea, the simple and the radical; they were not 
interested in any modification of either.* 

It has been suggested by a small number? that the modified radical 


From the Department of Otolaryngology, Stanford University Medical School. 

Presented as a candidate’s Thesis to the American Laryngological, Rhinological 
and Otological Society, Inc., Nov. 1, 1946. 

1. Page, J. R.: Operative Treatment of Chronic Otorrhea, Tr. Am. Otol, Soc. 
16:618-646, 1924. 

2. (a) Morrison, W.: Modern Conception of Treatment of Chronic Suppura- 
tive Otitis Media, Ann. Otol., Rhin. & Laryng. 51:5-21, 1942. (b) Smith, J. M.: 
The Radical Mastoid Operation, Arch. Otolaryng. 13:28-36 (Jan.) 1931. 
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mastoidectomy be done without a meatal flap and treated through the 
postauricular wound. 
A few otologists* have expressed the belief that just as good hearing 
can be obtained with the radical as with the modified mastoidectomy. 
The majority have held that the modified operation will result in 


better hearing than the radical. 

Some® have argued that the presence of a cholesteatoma necessitates 
radical surgical intervention. Others have not agreed that a cholesteatoma 
contraindicates the modified radical operation.® 


3. Dav. E. W., in discussion on Smith.5¢e 
4. (a) Almour, R.: Surgery of Chronic Otorrheas, in Kopetzky.20e (b) Bal- 
lenger, W. L.: The Meato-Mastoid Operation in Chronic Mastoiditis, J.A.M.A. 51:- 
1062-1070 (Sept. 26) 1908. (c) Loeb, H. W., and others: Operative Surgery of the 
Nose, Throat and Ear, for Laryngologists, Rhinologists, Otologists and Surgeons, 
St. Louis, C. V. Mosby Company, 1917, vol. 2. (d) Blackwell, H. B.: A Modified 
Radical Operation for Chronic Suppurative Otitis Media Based on Eight Cases, 
Ann. Otol., Rhin. & Laryng. 25:908-912, 1916; (e) Modified Radical Mastoid Op- 
eration for Cure of Chronic Otorrhea, Laryngoscope 39:506-511, 1929; (f) Con- 
servative Operation for Chrenic Mastoiditis, Tr. Am. Laryng., Rhin. & Otol. Soc. 
41:488-494, 1935. (g) Buvinger, C. W.: Problems in Modified and Radical Mas- 
toid Operations, J. M. Soc. New Jersey 30:310-314, 1939. (h) Goodyear, H. M.: 
The Radical Mastoid Operation: Use of the Tensor Tympani Muscle in Closing 
the Eustachian Tube, Tr. Am, Otol. Soc. 29:225-236, 1939. (i) Henner, R.: Ex- 
periences with Endaural Complete Mastoidectomy and Atticomastoidectomy, Arch. 
Otolaryng. 31:1022-1023 (June) 1940. (j) Jansen, A., in discussion on Ballen- 
ger.4b (k) Kopetzky, S. J.: The Basic Factors Underlying Otitic Suppurations, in 
Kopetzky.20e (/) Lathrop, F. D.: Endaural Atticomastoidectomy: Evaluation, Tr. 
Am. Laryng., Rhin, & Otol. Soc., 1943, pp. 236-248; Laryngoscope 53:589-601, 
1943. (m) Lillie, H. I.: Indications for the Bondy Type of Modified Radical Mas- 
toid Operation, Ann. Otol., Rhin. & Laryng. 44:337-343, 1935. (nm) Neumann, H.: 
Die conservative Radikaloperation der chronischen Mittelohrentziindungen, Acta 
oto-laryng., 1928, supp. 7, pp. 121-175. (0) Shambaugh, G. E., Jr.: New Plastic 
Flap for Use in Endaural Radical Mastoidectomy, Ann. Otol., Rhin. & Laryng. 
$1:117-121, 1942. (p) Simpson, W. L.: Modified Radical Mastoidectomy: The 
Indications and Technic (Semiradical Mastoidectomy, Modified Tympanomastoid- 
ectomy, Heath Mastoidectomy, Bondy Mastoidectomy) , Arch. Otolaryng. 44:157- 
159 (Aug.) 1946. (q) Morrison.2a 

5. (a) Heath, C. J., cited by Richards.16  (b) Hempstead, B. E.: Operative 
Procedures in Chronic Suppurative Otitis Media with Mastoiditis, Minnesota Med. 
16:615, 1933. (c) Smith, S. M.: Otitic Cholesteatomata, Tr. Am. Otol. Soc. 16: 
414-431, 1923. (d) Smith, S. M., in Jackson C.; Coates, G. M., and Jackson, C. L.: 
The Nose, Throat and Ear and Their Diseases, Philadelphia, W. B. Saunders 
Company, 1930: Cholesteatoma, p. 539; The Modified Radical Mastoid Operation, 
p. 542. 

6. (a) Shambaugh, G. E., Jr.: Primary Skin Graft in Modified (Bondy) 
Radical Mastoidectomy for Preservation of Hearing in Cases of Genuine Choleste- 
atoma, Arch. Otolaryng. 23:222-228 (Feb.) 1936. (b) Tobey, G. L., Jr: Treat- 
ment of Chronic Suppurative Otitis Media, Tr. Am. Laryng., Rhin. & Otol. Soc. 


33:509-516, 1927. (c) Goodyear.4h 
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A number’ of otologists have urged that the matrix of the cholestea- 
toma be preserved; others® have insisted that its removal be complete to 
insure a successful result. 

Of the otologists who have tried the endaural technic, a few® have 
minimized its advantages, but the majority!® have conceded that it is 
the method of choice for both the modified radical and the radical 
mastoidectomy. 

The least disputed topic is the local treatment of the ears showing 
chronic otorrhea. It is generally agreed that local treatment should be 
given an extended, conscientious trial, provided that the apparent patho- 
logic conditions are such that this conservatism will be of no risk to the 
patient. 

CHOLESTEATOMA 


Since it is urged that the matrix of the cholesteatoma be preserved, 
the following information is presented. 


7. (a) Babbitt, J. A.: Chronic Infection of the Middle Ear, in Jackson and 
Jackson.21 (6) Dundas-Grant, J., cited by Goldsmith, P., in discussion on Smith.5¢ 
(c) Kopetzky, S. J.: Cholesteatoma, Laryngoscope 43:118-131, 1933. (d) Sieben- 
mann, F.: Die Radical-operation des Cholesteatoms mittelst Anlegung breiter per- 
manenter Oeffnungen gleichzeitig gegen den Gehérgang und gegen die retroauri- 
culare Region, Berl. klin. Wchnschr. 30:12, 1893; (e) Ueber die Knorpelresection, 
eine neue Modification des Kérnerschen Verfahrens bei der Cholesteatoma-opera- 
tion, Ztschr. f. Ohrenh. 33:185-191, (f) oti, E.: Sull’ operazione radical 
per la vei del condotto uditivo, secondo Heermann, Oto-rino-laring. ital. 4:49-56, 
1934. (g) Almour.4a (h) Goodyear.4h (i) Tobey.6b 


8. Heath.5a Lathrop.4! Simpson.4p Smith (footnote 5¢ and d). 


9. Brunetti, F.: Contributo allo studio della antrotomia epitimpanale, Arch. 
ital. di otol. 43:449-474, 1932; Ancora sull’antrotomia epitimpanale, ibid. 43:692- 
693, 1932. Wishart, D. E. S.: The Endaural Route, Tr. Am. Otol. Soc. 29:200-224, 
1939. 


10. (a) Babbitt, J. A.: Endaural Surgery of Chronic Suppurations, in Kopetz- 
ky.20e (b) Guns, P.: La cure radicale des otorrhées chroniques par le conduit 
et ses resultats physiologiques, Rev. de laryng. 54:1102-1131, 1933. (c) Johnson, 
L. F., and Zonderman, B.: Experiences with Endaural Surgery: Preliminary Report, 
Arch, Otolaryng. 33:1004-1007 (June) 1941. (d) Kettel, K.: Lempert Endaural, 
Antauricular Surgical Approach to Temporal Bone: Suggested Modification of 
Technic in Tympanomastoidectomy; Report of Fifty-Five Cases, ibid. 34:461-472 
(Sept.) 1941). (e) Lempert, J.: Endaural, Antauricular Surgical Approach to the 
Temporal Bone, ibid. 27:555-587 (May) 1938. (f) McCurdy, G. J.: Endaural 
Mastoidectomy: Five Years’ Experience, Laryngoscope 55:349-370, 1945. (g) Thies, 
F., Jr.: Die Radikaloperation durch den ausseren Gehérgang, Ztschr. f. Hals-, 
Nasen- u. Ohrenh, 33:459-475, 1933. (h) Williams, H. L.: Antauricular Approach 
in Radical Mastoidectomy: Suggestions of New Plastic Closure of Wound, Proc. Staff 
Meet., Mayo Clin. 17:22-24, 1942. (i) Woodruff, G.: Observations on the En- 
daural Mastoidotympanectomy of Lempert, Arch. Otolaryng. 31:1024-1025 (June) 
1940. (j) Henner.4i (k) Lathrop.4! (/) Shambaugh4o 
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Cholesteatoma!! is a tumor which is surrounded by a thin shell of 
epidermis and connective tissue and in which is accumulated desqua- 
mated horny epithelium. There are considered to be two main types 
(Wittmaack!?): (1) true cholesteatoma and (2) pseudocholesteatoma. 
The latter is subdivided into (a) the primary or genuine type and (b) 
the secondary type. 


True Cholesteatoma—This tumor is considered to be derived from 
an embryonic rest and consists of concentric polygonal lamellas, com- 
posed of epidermoid cells which are devoid of nuclei.** Between these 
lamellas are found cholesterol crystals in greater or lesser quantity. Sur- 
rounding the mass is a membrane, the cholesteatoma matrix, which has 
an outer layer of connective tissue attached to bone and an inner epider- 
mal layer. There is no recognizable difference pathologically between 
the true and the pseudocholesteatoma. 

The true cholesteatoma (pearly tumor) is found in the skull, not 
associated with the ear. Such a tumor was described by Cushing,’ who 
ventured the opinion that in ears true cholesteatoma rather than pseudo- 
cholesteatoma may be the rule and that the cholesteatoma is responsible 
for otitis media, rather than the reverse. Except for the primary type of 
pseudocholesteatoma, it is unlikely that any otologist will support Cush- 
ing’s view. 

Pseudocholesteatoma.—The primary or genuine type is thought to 
come from a spontaneous perforation of Shrapnell’s membrane (mem- 
brana, or pars, flaccida of the tympanic membrane). The perforation it- 
self is the result of marked epitympanal absorption of air from a shutting 
of the tubotympanic space by adhesive bands that are thought to occur 
in the course of otitis neonatorum. From the margins of the perforation 
epithelium invades the attic of the tympanum (epitympanum) and the 
antrum of the mastoid process and, with accumulation of the trapped 
products of desquamation, the pseudocholesteatoma gradually enlarges, 
causing pressure rarefaction of the underlying bone. This type is usually 
seen only when secondary suppuration occurs or when complications 
arising from intracranial pressure cause death. 


11. (a) Almour, R.: The Significance of the Squamous Epithelium in the 
Cause and Repair of Chronic Middle Ear Disease, Tr. Am, Acad. Ophth. 35:357- 
377, 1930. (6) Ersner, M. S.: The Diagnosis of Otitic Surgical Lesions, in Kopetz- 
ky.20e (c) Lange, W.: Tief eingezogene Membrana flaccida und Cholesteatom, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 30:575-582, 1932. (d) Kopetzky.7¢ (e) Sham- 
baugh.6a (f) Smith.5e¢ 

12. Wittmaack, K.: Ueber die normale und die pathologische Pneumatisation 
des Schlafenbeines, Jena, G. Fischer, 1918. 

13. Cushing, H.: A Large Epidermal Cholesteatoma of the Parieto-Temporal 
Region Deforming the Left Hemisphere Without Cerebral Symptoms, Surg., Gynec. 
& Obst, 34:557-566, 1922. 
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The secondary type of pseudocholesteatoma is the sequel of a chronic 
otitis media in which the epithelium from the external auditory canal 
or from the margin of the tympanic membrane invades the middle ear 
or the epitympanum and the antrum of the mastoid process. It pro- 
gressively increases in size in the pattern described for the primary type 
of pseudocholesteatoma. 


REMOVAL VERSUS PRESERVATION OF THE CHOLESTEATOMA 


Some otologists't are vehement in their insistence that all vestiges of 
the cholesteatoma be removed or that the mere presence of a choles- 
teatoma’® calls for radical surgical operation. S. MacCuen Smith*@ 
stated: 

In general, it is a safe rule to follow that the radical mastoid operation is in- 
dicated if the diagnosis of cholesteatoma is made, or even if there is a strong prob- 
ability of its presence. Latterly, some authorities regard the collection of a choles- 
teatomatous mass as malignant in character, this being an additional indication 
for its complete eradication so far as possible. 

Again, Smith** said: 

- unquestionably the removal of the epidermal membrane is the crux of 
the procedure and this can only be accomplished before the cyst is emptied of its 
contents and its enveloping membrane permitted to collapse. Incomplete removal 
of the lining wall is doubtless the explanation of recurrences so common after 
operation by otologists for the cholesteatoma of the temporal bone. 


Richards,’® in reviewing the Heath operation, stated: 


If cholesteatoma be present, the ear is, in Mr. Heath’s opinion, doomed, as he 
has never seen a cessation of suppuration with cholesteatoma incompletely removed 
from the attic. 


Perry Goldsmith,!* in the discussion of Smith’s paper, stated: 

The study of this disease (cholesteatoma) is closely associated with the name 
of Sir James Dundas-Grant. He tries to preserve the matrix in cholesteatoma cases. 
I have tried this but not successfully. 


Gruber,'® as well as other early authors, expressed the belief that 
cholesteatomatous formations are malignant. More recent commentators 
have considered them primarily benign. The tumor itself is not malignant, 
It threatens life only when it grows into vital cranial structures. 


14. Ballenger.4> Heath.5a Hempstead.5b Lathrop.4! Simpson.4P Smith  (foot- 
note 5c and d). 


15. Day.3 Heath.5a Hempstead.5b Smith.5¢ 


16. Richards, G. L.: The So-Called Conservative Mastoid Operation, with a 
Description of the Technic of Heath, Bondy and Siebenmann, Ann. Otol., Rhin. 
& Laryng. 20:578-594, 1911. 


17. Goldsmith, P., in discussion on Smith.5¢ 


18. Gruber, cited by Smith.5e 
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Recorded among those whose experiences disprove the necessity of 
removing the cholesteatoma matrix are Almour,‘* Babbitt,‘* Goodyear,*” 
Dundas-Grant,’» Kopetzky,’* Shambaugh Jr.,°* Seibenmann, Tobey®? 
and Toti."* 

Those who have advocated complete removal of the matrix conceded 
that removal is difficult.2* But why remove it? If one considers the 
cholesteatoma as an epithelial cyst (Wolff!®), which it is, why should one 
not utilize the well entrenched matrix of squamous epithelium in at- 
taining the ultimate goal: complete epithelization of the new cavity? 
The danger from the cholesteatomatous cyst is gone once the cyst is ade- 
quately opened and the factor of pressure eradicated. 

Almour* presented a lucid rationale for preservation of the choles- 


teatoma matrix as follows: 

A cholesteatoma is the frustration of nature’s attempt to heal a dangerous 
chronic suppurative otitis media in that the desquamated products of the ingrow- 
ing epidermis are not afforded free access for discharge. In this manner, these 
dead epidermal cells accumulate to form a tumor mass, which by virtue of a con- 
tinual need for expansion to accommodate their increasing bulk cause a pressure 
rarefaction of the surrounding bone. In this way, additional room is constantly 
being created for the growing mass of desquamated cells, which mass increases at 
the expense of the underlying bone. Once egress has been afforded te the products 
of desquamation, the element of pressure is relieved by the stoppage of accumula- 
tion, the growth of the tumor ceases, and the destruction of bone is brought to 
an end. 

Consequently, unless the cholesteatoma has invaded the brain, or produced a 
septic thrombus of the sigmoid sinus or bulb, or there is presented a suppurative 
labyrinthitis, the tympano-mastoidectomy should be limited to the removal of the 
tumor mass leaving the matrix in situ, in both the mastoid process and tympanic 
cavity. 

It is true that the epidermal layer of the cholesteatomatous matrix has 
long been subject to irritation from its superimposed collection of dead cells, but, 
during the course of the after care, this eczematous condition is soon controlled, 
and the squamous epithelium returned to normal. 

Where a cholesteatoma, by the process of bone rarefaction that accompanies 
it, has produced a labyrinthine fistula without causing a suppuration of the laby- 
rinth, per se, the removal of the matrix which covers this fistula may be the cause 
of creating a pathway for infection into the interior of the membranous labyrinth. 
Where the pressure rarefaction of the cholesteatoma has been in the direction of 
the fallopian canal, horizontal or vertical, and a gradual increasing impairment 
of the seventh nerve is evident, the removal of the matrix may be the factor 
which will produce a permanent paralysis of the nerve. Where the lateral sinus 
asymptomatically is partially or wholly obliterated by an invasion of a cholesteatoma 
into its lumen, the removal of the matrix may be the inciting incident in the ap- 
pearance of a general sepsis. Therefore, it is unwise to disturb the matrix. 


The matrix epithelium, after healing has taken place, will be indis- 
tinguishable from the rest of the epithelium that covers the meato- 
mastoid cavity. 


19. Wolff, D.: Personal communication to the author. 
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Preservation of the matrix was advocated as far back as 1893, by 


Siebenmann.*4 

I have been utilizing the matrix of the cholesteatoma in most cases, 
including both radical and modified radical operations, since 1933, and 
can attest to the soundness of the procedure. Exceptions are in revisions 
of previous radical or modified radical operations. In these cases there 
is the possibility that secondary subepithelial cholesteatomatous cysts may 
develop from remnants of the matrix—it is assumed, of course, that the 
previous operator had attempted complete removal of the cholesteatoma. 


THE MODIFIED RADICAL MASTOIDECTOMY 


This procedure is not given the emphasis which it deserves in the 
textbooks.2° One of the newer volumes?! gives it only a few lines. The 
otologic trainee, besides being “spoon fed” by his preceptors, acquires 
much of his basic knowledge from these very texts. He thus gains an in- 
adequate impression of the scope of usefulness of this operation. 

Among the names associated with the modified radical mastoidectomy 
are those of Ballance,?* Ballenger,*® Barany,?* Bondy,?4 Bryant,?° Black- 
well,44 Heath,?° Jansen,*#) Korner,?* Manasse,2* Neumann,‘ Panse,?8 

20. (a) Dench, E. B.: Diseases of the Ear, New York, D. Appleton & Com- 
pany, 1899. (b) Ballenger, W. L.: Diseases of the Nose, Throat and Ear, Medical 
and Surgical, revised by H. C. Ballenger, ed. 6, Philadelphia, Lea & Febiger, 1930. 
(c) Keeler, J. C.: Modern Otolology, Philadelphia, F. A. Davis Company, 1930. 
(d) Jackson, C.; Coates, G. M., and Jackson, C. L.: The Nose, Throat and Ear 
and Their Diseases, Philadelphia, W. B. Saunders Company, 1930. (e) Kopetzky, 
S. J.: Surgery of the Ear, New York, Thos. Nelson & Sons, 1938. (f) Loeb.4¢ 

21. Jackson, C., and Jackson, C. L.: Diseases of the Nose, Throat and Ear, 
Including Bronchoscopy and Esophagoscopy, Philadelphia, W. B. Saunders Com- 
pany, 1945. 

22. Ballance, C. A., and Green, C. D.: Essays on the Surgery of the Temporal 
Bone, London, The Macmillan Company, 1919, vol. 2. 

23. Barany, cited by Mollison, W. M.: Brief Survey of the History of the 
Mastoid Operation, J. Laryng. & Otol. 45:95-101, 1930. 

24. (a) Bondy, G.: Totalaufmeisselung mit erhaltung von Trommelfell- und 
Gehorknéchelchen, Monatschr. f. Ohrenh. 44:15-23, 1910; (b) Die Behandlung der 
chronischen Mittelohrentziindung, Wien. klin. Wchnschr. 46:1390-1393, 1933. 

25. Bryant, W. S.: Radical Mastoid Operation Modified to Allow the Preserva- 
tion of Normal Hearing, Tr. Am. Otol. Soc. 10:292-295, 1905. 

26. (a) Heath, C. J.: The Cure of Chronic Suppurauon of the Middle Ear 
Without Removal of the Drum or Ossicles or the Loss of Hearing, with Ten Cases, 
Lancet 2:353-357, 1906. (b) Ellet, E. C.: The Heath Operation for Chronic Aural 
Suppuration, Laryngoscope 19:567-572, 1909. 

27. Kopetzky, S$. J.: A Critique of the So-Called Modified Radical Mastoid 
Operation, Am. Med. 4:141-145, 1909. 

28. Panse,R.: Stacke’s Operationsmethode zur Freilegung der Mittelohrraume 
wahrend de ersten Jahres ihrer Anwendung in der Ohrenklinik zu Halle a. S. vom 
14, Januar 1891 bis 14 Januar 1892, Arch. f. Ohrenh. 34:248-280, 1892-1893. 
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Richards,'® Scheibe,?® Stacke®® and Seibenmann.*“* Kopetzky?* credited 
Jansen and Korner with being the first to try it. 

In this country, Heath,?** in 1906, stirred up interest in the modified 
radical mastoidectomy and, paradoxically, also thwarted it. As pointed 
out by Kopetzky,?* his indications were not delineated; he performed the 
operation in some cases in which a simple mastoidectomy would have 
sufficed. Plummer and Mosher*! had the opportunity of observing 7 
patients on whom Heath had performed the operation in this country. 
Their observations did not produce enthusiasm for the Heath procedure. 

Richards'® made a detailed comparison of the Heath, Seibenmann 
and Bondy operations. The fundamental difference was that Bondy re- 
moved the external attic wall (bridge, annulus tympanicus, sulcus tym- 
panicus). 

As time went on and the indications became more defined, the opera- 
tion gained popularity in this country, so that today it is a standard (but 
not standardized) procedure. Most otologists approach the mastoid 
process through a postauricular incision, but the endaural extracartilagi- 
nous approach of Lempert is gaining popularity. Except for a few? who 
have advocated treating the ear through a postauricular wound with no 
meatal flap, most surgeons close the postauricular wound, when one has 
been made, and carry on the required treatment through a meatal flap. 
Nearly all connect the mastoid cavity, the mastoid antrum and the 
epitympanic space, to make one cavity. Some*? remove the external attic 
wall; others®* do not. 

I consider the removal of the external attic wall an important step 
in obtaining a successful end result. 

Purpose of Operation—The purpose** of the modified radical mas- 
toidectomy is: 

1. To remove the dangerous lesion. 

2. To preserve or improve the hearing by preserving what remains 

of the ossicular chain and the tympanic membrane. 

3. To produce a dry ear. (Primarily, the intention is to produce first 
a safe and useful ear and then a dry one.) 


29. Scheibe, cited by Sonnenschein, R.: A Brief Consideration of the History 
of the Development of Mastoidectomy, Surg., Gynec. & Obst. 62:523 (no. 2A) 1936. 

30. Stacke, L.: Ueber eine neue Methode der Plastik zur Deckung der bei der 
operativen Frielegung der Mittelohrraume entbléssten Knochenflachen, Berl. klin. 
Wchnschr, 32:840-841, 1895. 

31. Plummer, E. M., and Mosher, H. P.: A Report of Seven Cases Operated 
upon by Mr. Heath, Tr. Am, Otol. Soc. 1913, pp. 196-233. 

$2. Blackwell,44 Bondy.24a Jansen.4j Lathrop.4! Simpson.4p 

33. Shambaugh, G. E.: Treatment of Chronic Suppurative Otitis Media, Tr. 
Am. Laryng., Rhin, & Otol. Soc. 34:364-368, 1928. Bryant.25 Heath.5a 
34. Almour.4a Blackwell.44 Bondy.2 ta 
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4. To unite the external canal, the epitympanum, the antrum 
and the mastoid cavity into one cavity capable of draining spon- 
taneously through an adequate meatal opening. 

5. To preserve this cavity and prevent its obliteration by causing it 
to be lined with squamous epithelium. 


Indications for Operation.—It is generally agreed that surgical in- 
tervention is not indicated in all cases of chronic suppurative otitis media. 

Chronic otitic suppurations are best divided into two types*®: (1) 
the nondangerous and (2) the dangerous. 

The nondangerous suppuration occurs in an ear with a central per- 
foration of the tympanic membrane. A central perforation may be de- 
fined as one in which there is still a margin of tympanic membrane at 
the annulus.** The nondangerous suppuration is the result of a con- 
stant or recurring infection of the lining membrane of the tympanic 
cavity and is not dangerous to life. 

The dangerous suppuration occurs in an ear with a marginal per- 
foration of the tympanic membrane*® and represents a lesion which 
destroys bone and endangers life. A marginal perforation may be de- 
fined as one which at some point has no drum membrane and has eroded 
the annulus. The small marginal perforation occurs in Shrapnell’s mem- 
brane, either anteriorly or posteriorly. Shrapnell’s membrane may be 
entirely missing. In a posterosuperior marginal perforation, the adjacent 
bony canal wall may be eroded away. 

In cases in which a marginal perforation involves a considerable por- 
tion of the pars tensa of the tympanic membrane, there may be slowly 
progressive necrotic otitis media. (This includes the postscarlatinal, tuber- 
culous, syphilitic, granulomatous and malignant lesions. ) 

The smaller marginal perforations, which usually involve only the 
pars flaccida but occasionally include the upper portion of the pars tensa, 
are the source of the squamous cell epithelium which invades the 
epitympanum, the antrum and other structures to form cholesteatoma. 
Often, the medial layer of the cholesteatoma, with its extension from the 
lower margin of the perforation of the tympanic membrane, seals off 
the structures in the tympanic cavity. This type is particularly suited 
for the modified radical mastoidectomy and the preservation of the 
matrix of the cholesteatoma. The dangerous portion of the lesion is re- 
moved when the epitympanum and the antrum and adjacent areas are 
opened up widely and cleaned out. 


35. Ernsner, M. S.: Mastoiditis and Sinus Phlebitis, in Jackson and Jackson.21 
Almour.i#a Ersner.11b Morrison.2a 

36. Heatly, C. A.: Chronic Diseases of the Nose, Throat and Ear, M. Clin. 
North America 28:330-338, 1944. 
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Cholesteatoma does not occur in all cases of marginal perforation. In 
the cases in which it has not developed, the hearing may be good, even 
though the ossicles may be encompassed by granulations. It is not dan- 
gerous to do a modified radical mastoidectomy in such cases. Once the 
mastoid bone and the attic are opened up and completely cleaned out, 
the granulations around the ossicles will often disappear and a dry ear 
be obtained. If, however, the end result is not satisfactory, a radical opera- 
tion can be done. 


Types of Operation.—If surgical intervention is to be limited to the 
dangerous type of suppurating ear, it remains for one to choose the opera- 
tion best suited. This may be a radical mastoidectomy, a modified radical 
mastoidectomy or the even more conservative ossiculectomy. That the 
latter procedure has a place is vouched for by Tobey®” and Babbitt,** 
but it is not within the scope of this paper to discuss the ossiculectomy. 

I prefer the modified radical mastoidectomy because of its wider 
range of usefulness and its greater margin of safety. 

Since the dangerous otorrhea is in the ear that has a marginal per- 
foration and the latter more often involves the pars flaccida or the upper 
or the postericr part of the pars tensa, it is logical to expect the modified 
radical mastoidectomy to be indicated more often than the radical. This 
expectation is fulfilled in my experience: I have performed the modified 
radical mastoidectomy on considerably more ears than the radical mas- 
toidectomy. (Lillie*™ stated, “Better results have been obtained in my 
hands from use of the Bondy type of modified radical mastoid opera- 
tion in certain selected cases than from the use of the typical radical 
mastoid operation in similar cases.” Goodyear,*® for eighteen years, in all 
his cases in which there was a small perforation in Shrapnell’s mem- 
brane, limited the operation to a modified radical mastoidectomy.) In 
the literature, in reports of series of cases in which chronic otorrhea was 
surgically treated,°5 the cases in which the radical mastoidectomy was 
performed far outnumber those in which the modified radical mastoid- 
ectomy was done. This as contrasted with my own studies suggests that 
possibly the modified radical operation has not been given the latitude 
which it deserves. 

Situations Which Determine the Selection of the Modified Radical 
Mastoidectomy.—There are nine types of cases to be considered: 


1. Cases in which dangerous chronic otorrhea has been present for 
several months to several years, in which the pathologic process is limited 


37. Babbitt, J. A.: Some Studies on Middle Ear Infection, J.A.M.A. 99:2241- 
2247 (Dec. 31) 1932; Surgery in Chronic Middle-Ear Infection, Ann. Surg. 101:- 
407-410, 1935; footnote 7a. 


38. Henner.4i Kettel.104 
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more to the epitympanic space and surrounding antral area and in which 
pus is coming from a marginal defect of Shrapnell’s membrane or 
posteriorly through bone from the tympanic antrum but this defect ap- 
pears to be too small to permit adequate local treatment.*® Such a case 
may include cholesteatoma, the presence of which can be determined by 
the presence of the malodorous, flaky discharge and by roentgen examina- 
tion, though in the latter it is often missed. (The Mayer position for mak- 
ing roentgenograms of the mastoid process is said to be more revealing*® 
and should be used.) 

2. Cases of dangerous chronic otorrhea in which the hearing is good 
or just a little diminished. 

3. Cases in which it is reasonable to suppose that continued discharge 
will cause diminution of hearing in the affected ear. 
4. Cases similar to 1 and 2 in which thé hearing is not so good but 
| the drum is more or less intact. 


5. Cases of recurrent mastoiditis in which there has been previous 
surgical treatment and in which the posterior wall of the external audi- 
tory canal has collapsed, leaving a slitlike opening. 


6. Cases with symptoms of urgency,** namely, headache on the af- 

fected side, nausea, vomiting, loss of equilibrium, nystagmus, mental 
dulness, sudden cessation of the aural discharge, a positive reaction to 
the fistula test and sudden onset of an elevation of temperature of the 
septic type. These symptoms of urgency do not necessarily require the 
radical mastoidectomy. In many cases the modified radical operation 
i will be adequate. 
: 7. Age. The nature of the lesion rather than the age of the patient 
should determine the choice of surgical procedure. Youth and advanced 
? age are not contraindications. In fact, this should be considered a re- 
habilitation procedure in young children, many of whom have chronic 
otorrhea with attic perforation and cholesteatoma. 


8. Cases of exostosis of the external auditory canal, with or without 
j chronic otorrhea.*! (With the endaural antauricular approach, it is 

possible to remove some exostoses with electrically driven burrs without 
opening up the mastoid cells. ) 


39. Almour.4a Lillie.4m 


40. Danelius, G.: The Value of the Axial Projection of the Petrous Bone in 


the Diagnosis of Chronic Mastoiditis and Cholesteatoma, Radiology 43:492-498, 
1944. Fletcher, H. A., and Windholz, F.: Roentgenology in Chronic Mastoiditis, 
California Med. 66;331-337, 1947. 

41. Page, J. R.: The Report of a Case of Chronic Suppurative Otitis Media 
with Labyrinthine Symptoms and the Report of an Operation for the Removal 
of Exostoses of the External Auditory Canal, with Some Remarks on the Modified 
Radical Mastoid Operation, Laryngoscope 34:497-500, 1929. 
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9. Any case of chronic otorrhea of the dangerous type in which the 
other car is deaf. 


The Endaural Antauricular Approach.—In the performance of mas- 
toidectomy the intrameatal technic is by no means new. An excellent his- 
torical review was given by Babbitt,!°* who credited R. Kessel, of Jena, 
with starting intrameatal surgical operation in 1871. Others mentioned 
in the studies of the development of endaural procedures are Grunert,*? 
Schwartze,#* Schroeder,*? Panse,?8 Jack,#* Hoffman,*? Lowe*? Hart- 
mann,*? Neumann,* Carlowitz,“4 von Gyergyay,*® von Eicken,*? Schmidt,*? 
Guns,'°® Mygind,*? Barnett,#2_ Hussburg,42 Krampitz,“ Lange,1!* 
Schultze,*? Botey,4? Lempert,!°® Zavaska,42 Tobey®® and Heermann.*® 

The use of electrically driven burrs is not a new procedure. Botey*”® 
reported that he had been using electric reamers since 1907. 

The credit for popularizing the endaural operation and the use of 
the electrically driven burr in this country belongs to Julius Lempert,'°® 
who devised a thoroughly adequate approach. 

There have been many arguments for and against using the endaural 
technic in the surgical treatment of acute lesions of the mastoid bone, 
but it is generally agreed that the endaural approach is the ideal one 
for the modified radical and the radical mastoidectomy. It gives ade- 
quate exposure, affords the most direct view of the tympanic membrane 
and the epitympanic areas, and offers less trauma to the soft tissues, 
thereby diminishing the postoperative discomfort. 

The use of the electrically driven burr advocated by Lempert is a 
refinement that is appreciated by those who have heretofore used gouges 
and chisels on the heavy sclerotic cortex and small mastoid cavities that 
are usually present. The “labor” of the operation is reduced practically 
to nil, and working in the small spaces, angles and curves is immeasur- 
ably facilitated. 


42. Cited by Babbitt.10a 

43. Cited by Knecht, B.: Erfahrungen tiber die Radikaloperation durch den 
Gehérgang, Monatschr. f. Ohrenh. 70: 1025-1033, 1936. 

44. Carlowitz, H.: Totalaufmeisselung des Mittelohres vom Gehérgange aus, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 103:73-88, 1919. 

45. von Gyergyay, A.: Radikale Operation des Mittelohres vom Gehoérgang 
aus mit Instrumenten, die von innen nach aussen Arbeiten, Ztschr. f. Hals-, Nasen- 
u. Ohrenh. 6:387-394, 1923. 

46. Krampitz: Bemerkungen zur Radikaloperation vom Gehérgang aus, Ztschr. 
f. Laryng., Rhin. 17:96-98, 1928. 

47. Botey, R.: (a) Die Verhiitung von Gehérgangsstenose nach der Radikal- 
operation, Ztschr. f. Ohrenh. 49:78-79, 1905; (b) Ma technique pour la trépana- 
tion de loreille, Ann. d. mal. de l’oreille, du larynx 46:45-48, 1927. 

48. Heermann, H.: Zur Radikaloperation durch den operativ erweiterten 
Gehérgang, Ztschr. f. Hals-, Nasen-, u. Ohrenh. 36:346-349, 1934. 
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The incision to be described is a modification of Lempert’s in which 
three incisions are used to remove a triangular piece of skin (fig. 1). I 
save this piece of skin by using a single S-shaped incision (see insert in 
fig. 2A) and utilize the outer, membranous part of the external auditory 
canal as an independent flap which serves as an additional source of 
epithelium to line the modified radical mastoidectomy cavity (fig. 2C). 

The idea for this incision was obtained from Drs. R. C. McNaught 
and L. Shahinian, of Stanford University Medical School. 

The utilization of the skin of the deep portion of the membranous 
part of the canal is an adaptation of the flap technic that Lempert has 
devised for his endaural fenestration operation for otosclerosis.*® 


Fig. 1.—The three incisions used by Lempert in his fenestration operation. A 
triangular piece of skin is being removed. (This illustration is used with the per- 
mission of Dr. Julius Lempert.) 


Since epithelization of the modified radical mastoidectomy cavity 
is the ultimate goal of the modified radical mastoidectomy, it is not sur- 
prising that several otologists®’ have independently devised skin-saving 
incisions. Nor it is surprising that, realizing the usefulness and leeway of 
Lempert’s canal flap, otologists have, with variations, utilized it in the 
modified radical mastoidectomy. 

In reviewing the literature, it has been learned that Kettel!®* de- 
scribed an endaural incision identical with the one which I presently 
use and that Shambaugh J-.*° and Lathrop*! have described similar flaps 
made from the skin of the external auditory canal. 


Anesthesta.—Local anesthesia or any type of general anesthesia may 
be used. If local anesthesia (1 per cent procaine hydrochloride solution 


49. Lempert, J.: Improvement of Hearing in Cases of Otosclerosis: A New 
One Stage Surgical Technique, Arch. Otolaryng. 28:42-97 (July) 1938. 

50. Matis, E, I: Practical Points in Transconchal Radical Mastoidectomy, 
Arch. Otolaryng. 33:177-192 (Feb.) 1941. Kettel.104 Williams10b 


Ey 
| 
{| 
{ 
; 
| 
| 
fj 
7 
= 


293 


BARON—-MASTOIDECTOMY 


with 7 drops of 1:1,000 epinephrine solution to the ounce) is used, it is 
desirable to give sufficient preoperative medication to lull the patient 
into a dreamy state. A suggestion for adults is: 3 grains (0.19 Gm.) of 
pentobarbital sodium the night before operation; 3 grains of pento- 
barbital sodium two hours before operation; 1/4 grain (0.016 Gm.) of 
morphine sulfate and 1/150 grain (0.43 mg.) of scopolamine hydro- 
bromide one hour before operation. The administration of 1/6 to 1/4 
grain (0.011 to 0.016 Gm.) of morphine sulfate may be repeated during 
the operation if required. 

For general anesthesia, an ether—nitrous oxide—oxygen mixture may 
be administered by intratracheal tube, a “pentothal” sodium solution may 
be injected intravenously or ether may be given by the open drop method, 
especially with children. 

Recently I have used a local anesthetic plus intravenous morphine 
sulfate alternated with intravenous meperidine hydrochloride (“demeral 
hydrochloride”). (This has proved especially useful in the fenestration 
operation, since bleeding seems to me to be least troublesome with this 
method.) This type of anesthesia is used only when the services of a 
physician-anesthetist are available. It is not recommended for heavy 
patients. 

If electrocoagulation is used for hemostasis (and this method is pre- 
ferable) , its use will influence the choice of anesthetic. 


Surgical Procedure-——The cutaneous incision is started anterior to 
the inferior border of the conchal cartilage (insert in fig. 24) and, fol- 
lowing the concave contour of the conchal cartilage, is carried upward 
to the suprameatal triangle anterior to the margin of the helix. (This 
forms the lower curve of the S, which is a reversed S [see insert in fig. 
2A) for the right ear.) It is continued upward, hugging the margin of 
the helix (forming the upper curve of the S). The extent to which the 
incision is carried upward depends on the exposure required. The ex- 
posure becomes progressively larger as the incision advances around the 
helix. (If the upper continuation of the incision between the helix and 
the tragus is advanced in a frontal direction instead of around the helix, 
the exposure will be cumbersome.) As the incision is started, it is carried 
first through skin, then through subcutaneous tissue and periosteum to 
bone. The helical portion of the incision must be superficial or the 
temporal muscle will be cut. The exposure is enhanced by cutting out a 
triangular piece of subcutaneous fibrous tissue (fig. 24) over the area 
above the superior wall of the external auditory canal, the apex of this 
piece of tissue being toward the zygoma. The periosteum is elevated over 
the mastoid and zygomatic areas, and retractors are inserted. The 
exposure obtained with this single incision (fig. 24) is now seen to be 


ix 
( 
~ 
‘ 


294 ARCHIVES OF OTOLARYNGOLOGY 


practically the same as that obtained with the three incisions of Lempert 
(fig. 1). 

The opening up of the mastoid process with electricaliy driven burrs 
is performed in a manner described by Lempert®! in his fenestration 
operation. It must be kept in mind that the lateral sinus, in these cases, 
is often far forward, and that caution must be exercised. 

Diseased tissue and whatever cells are encountered in the mastoid 
process are cleaned out, and the epitympanic area is thoroughly exposed 
and cleaned, care being taken not to disturb the ossicles. If a choles- 
teatoma is present, the matrix should be left in situ (fig. 2B). 

The posterior and superior walls of the external auditory canal are 
lowered (fig. 2C). As this is done, the membranous part of the canal is 
carefully separated from the bony part of the canal. The external attic 
wall (bridge, annulus tympanicus, sulcus tympanicus), or what remains 
of it, is removed (fig. 2C). 

The membranous portion of the canal now appears as a tube of skin. 
This “tube” is incised across its long axis, about 1/4 inch (6 mm.) from 
its outer limit, thus leaving a “cuff” of tissue (fig. 2D). The “cuff” is to 
be cut later and for the time being is retracted anteriorly. 

The remaining or deep portion of the “tube” is incised and elevated 
according to the particular requirement (fig. 2E). If the matrix of a 
cholesteatoma has been preserved, the incision and dissection of the flap 
is carried out so that it can be swung to the mastoid bow! lateral to the 
matrix (fig. 2F). If there is no matrix of a cholesteatoma, the flap can 
be fashioned and separated so as to be swung up to the epitympanum 
and part of the antrum of the mastoid process. 

Regardless of the way the flap is turned, I choose to carry the op- 
posing incision through the perforation, so that there is no longer a hole 
in this tongue-shaped flap where it attaches to the unperforated portion 
of the tympanic membrane. 

Now I return to the “cuff” of skin previously mentioned. It is severed 
either anteriorly, so that it can be reflected back to the mastoid bowl, 
or posteriorly, so that it can be thrown upward toward the roof (fig. 2G) 
of the new meatomastoid cavity. I prefer to throw it upward, since in 
this position the flap seems to cut down the granulation tissue that often 
forms just within the new meatal opening at its superior portion. 

The flaps are held in place with “paressine lace-mesh surgical dress- 
ing.” The incision separating the tragus from the helix is packed with 
gauze saturated with a 5 per cent sulfathiazole sodium solution, or with 
plain petrolatum U.S.P. if no cutaneous sutures are used. At times I 
choose to suture the skin around the helix if it appears that this partial 


51. Lempert (footnotes 10e and 49) . 


: 

4 

} 

4 

{ 

1 

43 
: 
| 

4 


BARON—MASTOIDECTOMY 


Fig. 2.—A, single incision (insert) , which, for the right ear, tends to take the 
curves of a reversed S$. The larger drawing shows the exposure obtained with 
retraction after the periosteum has been elevated and a triangular portion of sub- 
cutaneous fibrous tissue has been removed above the superior portion of the ex- 
ternal auditory canal. 

B, exenterated cavity of the mastoid process. The cholesteatoma has been 
removed except for the matrix (a), which was left in situ. The dimple at the 
lower margin of the matrix leads to the posterosuperior perforation of the tympanic 
membrane (pars flaccida) . 

C, removal of the posterior and superoposterior bony walls of the external 
auditory canal, The external attic wall (bridge, annulus tympanicus, sulcus 
tympanicus) is being removed. 

D, incision being made in the lateral portion of the membranous external 
auditory canal producing an external “cuff” of skin. 

E, “cuff” being retracted aside. A flap is made from the inner portion of 
the “skin tube” (b). The anterior incision is carried to and through the anterior 
margin of the perforation of the pars flaccida and eliminates the perforation. 

F, flap (b) is swung lateral to the matrix (a) of the cholesteatoma into the 
mastoid bowl. The “cuff” (c) is now severed posteriorly. (It can be cut anterior- 
ly if one so chooses) . 

G, flaps in place, where they are held by paressine gauze. 
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closure will not impede the postoperative care or produce too small a 
meatus when healing occurs. 


Postoperative Care.-—The patient is allowed to be out of bed on the 
first or the second postoperative day. The packing and the “paressine” 
dressing are removed on the fifth or the sixth postoperative day. If no 
sutures are used, a small piece of petrolatum-impregnated gauze is re- 
placed in the upper angle of the wound to prevent the wound from 
closing. At each dressing this petrolatum-treated gauze is replaced until 
it is seen that the desired opening will be maintained. 

In the early stages the new cavity is not cleaned or touched in any 
way. The less the manipulating that is done, the better the healing seems 
to progress. Later, if the accumulated discharge is excessive, it is cleaned 
out as required, and granulations, if unruly, are controlled. In general, 
it is better to avoid the temptation of biting off or cauterizing the granu- 
lations, for, as the epithelium progressively lines the cavity, they seem 
to vanish. 

Unless the thin fluid draining from the cavity is excessive, the large 
dressing can be removed at an early stage and cotton placed in the 
meatus and changed as often as it becomes saturated. 


Penicillin, 25,000 units, is given intramuscularly every three hours 
for the first five postoperative days, occasionally longer. 


COMMENT ON REPORT OF CASES 


Only 10 cases in my series are reported, as the records of these are 
the only ones presently available. They do, however, represent cases done 
in succession and not cases chosen because of their successful end results. 


The modified radical mastoidectomy was done in all of the 10 cases 
reported. In the first 7 it was done via the postauricular route; in the 
last 3, by the endaural route. (Since August 1945 I have used only the 
endaural technic in both the radical and the modified radical mas- 
toidectomy. ) 

Cholesteatoma was present in 8 of the 10 cases. The matrix of each 
cholesteatoma was left in situ. 

The hearing was improved 10 or more decibels for the frequencies 
512, 1024 and 2048 cycles per second in 5 cases and 7 decibels in 2; it 
was decreased 5 decibels in 1 case. In 2 cases the hearing charts were not 
available when the records were reviewed. 

The end result was a dry ear in every case. This was due in part to 
the excellent postoperative control maintained over the patients. The 
first 8 patients were Navy personnel, so that it was an easy matter to 
treat the patients as often and as long as desired. The same cooperation 
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was obtained from the 2 civilian patients. (Conscientious postoperative 
observation and treatment are almost as important as exacting operative 
technic. ) 


Fig. 3.—A, appearance of an ear on which the modified radical mastoidectomy 
was done, with use of the endaural technic and Lempert’s incisions (case 9, table). 

B, appearance of an ear on which the modified radical mastoidectomy was 
done with the endaural technic, a single incision being used and flaps made 
according to the technic described in figure 2 (case 10, table) . 


Fig. 4.—A, appearance of an ear on which the fenestration operation was 
performed with the endaural technic, a single incision and a “cuff” flap being 


used, according to the technic illustrated in figure 2. 
B, appearance of an ear on which the fenestration operation was done with 


the endaural technic, a single incision and a “cuff” flap being used. 
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The modified Lempert incision was used only in 1 of these 10 cases 
(no. 10), but it has been tested in cases not ready for this report in which 
the modified radical mastoidectomy was performed and in cases in which 
fenestration was done for otosclerosis (fig. 4). 

In the period of time elapsed between the surgical operation done in 
case 1 and that done in case 10, there was only 1 intervening patient 
(after the eighth successive modified radical mastoidectomy) on whom 
a radical mastoidectomy was performed. This makes the ratio of modi- 
fied radical to radical operations 10 to | in this small series. While this 
might not represent an accurate cross section if a large series were re- 
ported, it does suggest that the modified radical mastoidectomy has a 
wider field of usefulness than it is generally allowed. 

In 5 of the patients the ears had been discharging for less than a 
year, yet the mastoid bones of each were sclerotic, as were the mastoid 
bones of the remaining patients. These examples favor Wittmaack’s 
theory that in such cases pneumatization®? was interfered with by otitis 
neonatorum, and, as stated by Almour,'!* the patients were ready candi- 
dates for chronic otorrhea once acute otitis media had set in. 

When the matrix of the chloesteatoma is left in situ, it is not pos- 
sible to determine the exact status of the ossicles. This is not important 
as the matrix has sealed off the ossicles, or what remains of them, and 
the middle ear from infection. 

These results would appear to refute Lathrop’s*' contention that re- 
moval of the incus and amputation of the head of the malleus are im- 
portant in the performance of an adequate modified radical mastoidec- 
tomy. 

The results also contradict the statement that in patients on whom 
the modified radical mastoidectomy has been done the incidence of dry 
ears is small.*® 
SUMMARY 


The modified radical mastoidectomy is the ideal operation in certain 
cases of chronic suppurative otitis media. It preserves the hearing bet- 
ter than the radical mastoidectomy. The modified radical mastoidec- 
tomy should supplant the radical operation more often than it does. A 
dry ear can be obtained as often (or more often) with the modified radi- 
cal operation as with the radical operation. 

In most cases the matrix of the cholesteatoma should be preserved. 

The removal of the external attic wall (annulus tympanicus, sulcus 
tympanicus, bridge) is an important step in the technic. 


52. Cheatle, H.: The Etiology and Prevention of Chronic Suppurative Otitis 
Media, Acta oto-laryng. 5:283-294, 1923; International Survey of Ophthalmology, 
Otology and Rhinology, December 1923, p. 143; cited by Page.1 Pierce, N. H., in 
discussion on Page.1 
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Ten cases are reported in which the modified radical mastoidectomy 
was performed. Though in the majority of these cases the operation was 
performed through the postauricular route, it is felt that Lempert’s 
endaural antauricular approach is preferable. 

A single endaural incision and a method of utilizing the skin of the 
external auditory canal are described. This skin-saving procedure may 
reduce the healing time. 


516 Sutter Street. 
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THE INFRATEMPORAL FOSSA AND 
MASTICATOR SPACES 


G. S. FITZ-HUGH, M.D. 
CHARLOTTESVILLE, VA. 


A’ FIRST glance the title of this article would suggest that the 
subject is in the field of the dental and oral surgeon rather than in 
that of the otolaryngologist. This is true; but, if I may judge from my 
observations in Army and civilian practice, the otolaryngologist will 
see directly or in consultation enough pathologic conditions in these 
regions to create a desire for a more detailed knowledge of the areas 
than just a casual one. Without doubt, pathologic changes in these re- 
gions will in the majority of cases be of dental origin but may arise in 
some cases from the maxillary sinus, the middle ear or even the pharynx, 
indirectly, e.g., from septic thrombophlebitis. The area is often involved 
in the event of trauma to the upper or lower jaw. * 

The subject will be developed and presented under three headings. 
First will be mentioned the type of cases, creating interest in the sub- 
jects, that came under my observation. Next, a review of the anatomy 
will be presented, with the aid of photographs of actual dissections, 
models and diagrams copied from other articles. Third, comments will 
be made on the handling and treatment of the cases. 


TYPE OF CASES 


In all patients presenting themselves with pathologic changes in the 
masticator and infratemporal spaces, there was invariably a complaint 
of spasm of the muscles of the jaw (trismus). Pain, external swelling 
and/or elevation of temperature may or may not have been present, but 
trismus was. Probably the commonest cause of pathologic changes in 
these spaces or regions is infection secondary to the preparation for and 
actual manipulation of the lower molar teeth and adjacent areas. It is a 
controversial question as to what part in causing infection is played by the 
introduction of the anesthetic needle for the blockage of the dental and 
buccal nerves. In some cases this may be the responsible factor, but ad- 
mittedly such instances must be rare. The erosion of the bone of the 


Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society. 
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mandible, secondary to dental abscess, will permit the entrance of infec- 
tion into the masticator spaces. Tschiassny! made the observation that if 
the abscess erodes bone below the mylohyoid ridges of the mandible in- 
fection may pass into the neck, and if the erosion occurs above the mylo- 
hyoid ridge the floor of the mouth and the masticator spaces will be 
involved. 

Infection of the masticator spaces is not uncommon in cases of 
trauma of the face. In such injuries compound fractures of the maxilla 
and mandible occur, and infection gains entrance from the oral cavity 
into the masticator spaces. This occurrence is particularly likely if a 
tooth is.present in the line of the fracture. Fractures of the mandible 
result in infection in the masticator spaces more often than do those 
of the maxilla. During the last war it was not uncommon for one to 
see foreign bodies, such as shrapnel, in the infratemporal fossa, the 
fragments having penetrated the soft tissues laterally or actually having 
passed through the walls of the maxillary sinus to gain entrance into the 
infratemporal fossa. Infection was usually absent, this fact no doubt 
the result of the early and adequate use of antibiotic and chemothera- 
peutic agents. 

Theoretically, infection in the maxillary sinus may indirectly or 
directly be responsible for infection in the intratemporal fossa or mas- 
ticator spaces. The posterior wall of the sinus is extremely thin. Wood- 
ward,” prior to this day of antibiotics and chemotherapy, reported the 
case of a child who died of meningitis which was secondary to sup- 
purative maxillary sinusitis. Extension occurred from the sinus, and 
thrombophlebitis developed in the infratemporal and pterygomaxillary 
fossae. I have never seen this occur but have seen a carcinoma of the 
antrum extend into the infratemporal fossa, infiltrating the pterygoid 
muscles and causing trismus prior to any external swelling. Trismus 
was the presenting and chief complaint. 


Another cause of trimus, which is of particular interest to the 
otolaryngologist but does not involve the masticator space, strictly speak- 
ing, is extension of infection from the middle ear to the posterior part 
of the mandibular fossa. It has been suggested by Lillie and Simonton* 
and Grant? that infection passes through the petrotympanic (glaserian) 


1. Tschiassny, K.: Ludwig’s Angina, Arch. Otolaryng. 38:485-496 (Nov.) 
1943. 

2. Woodward, F. D.: Personal communication to the author. 

3. Lillie, H. I., and Simonton, K. M.: Abscess of the Mandibular Fossa 
Secondary to Otitis Media, Arch. Otolaryng. 34:485-492 (Sept.) 1941. 

4. Grant C. C.: Abscess of the Pterygomaxillary Fossa Complicating Otitic 
Infections: Review of the Literature and Report of a Case, Arch. Otolaryng. 
16: 845-850 (Dec.) 1932. 
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fissure. Infection is believed also to spread by way of the lymphatic and 
venous plexuses. 

The types of cases mentioned are common enough to have been 
seen by many otolaryngologists and to serve as the basis for a more 
than casual interest in the anatomy, to be presented. 


ANATOMY 


In the presentation of the anatomy, one must consider four spaces, 
or fossae. The first, and principal, one is the infratemporal (subtempo- 
ral) fossa, which is bounded laterally by the zygomatic arch and the 
ramus of the mandible, anteriorly by the zygomatic process of the max- 


Fig. 1.—Diagrammatic cross section (Hall and Morris®). The heavy lines 
bound the masticator space. The space for the body of the mandible is shown 
as being continuous subperiosteally with the masticator space. Note that the 
internal pterygoid muscle, which is the medial boundary of the pharyngomaxillary 
space, is contained within the masticator space. The pharyngomaxillary and the 
masticator spaces are not connected. The parotid gland lies outside the masticator 
space. It is easily seen how medial extension causes intraoral signs and lateral 
extension causes external signs. 


illa, medially by the lateral pterygoid plate of the sphenoid bone and 
above by the greater wing of the sphenoid bone. This fossa is located 
below the temporal fossa and contains in part the temporal muscle, the 
pterygoid muscles, the internal maxillary artery and the lingual and 
dental nerves. The next space, or potential space, is that between the 
mandible and its periosteum and muscle attachments (fig. 1, from Hall 
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and Morris®). Next is the pterygopalatine (pterygomaxillary) fossa, 
which is a small cleft situated between the rounded posterior border of 
the maxilla and the descending pterygoid process of the sphenoid bone 
and contains the maxillary artery and nerve and the sphenopalatine 
ganglion. The fourth space is a part of the mandibular fossa, posterior 
to the articular cartilages and anterior to the middle ear and external 
auditory canal, and contains an extension of the parotid gland. © 


Mainland® stated, “Cervical deep fascia is so complicated, so variable 
and so much affected by technique that descriptions vary greatly.” The 
same statement may apply to the fascia of the head and face, for the 
structures of these parts are enveloped in fascia that is nothing more 
than an extension upward of that of the cervical region. Of interest 
here is the deep fascia only, which is divided into a superficial and a 
deep layer. The superficial layer is that noted externally on dissection, 
and the deep layer is that part of the fascia projecting inward from 
the superficial structures. 


Hall and Morris® made the observation that the body of the man- 
dible anterior to the angle, and in the region of the lower molar teeth, 
rests in a sling formed by the internal (medial) pterygoid and masseter 
muscles. This point is well demonstrated in the diagrams and photo- 
graphs of the dissections. Infection originating in the teeth or mandible 
and breaking through the periosteum will be limited to certain definite 
planes by the position of these muscles. The infection may remain 
limited to the potential space within the periosteum of the mandible, 
and most often will be. However, if there is a break in the periosteum, 
as in a fracture, then extension must be deep into the infratemporal 
fossa or upward beneath the zygomatic arch and the temporal muscle, 
in the event that the process begins on the lingual side of the mandible. 
If lateral to the mandible, the extension may be limited by the perios- 
teum, or, if a break through occurs, the infection may spread upward 
under the zygomatic arch and the temporal fascia superficial to the 
temporal muscle. 


Another anatomic point to be noted is that the internal (medial) 
pterygoid muscle acts as a firm barrier between the masticator spaces 
and the lateral pharyngeal (pharyngomaxillary) space (fig. 1). From 
this point the subject will be elaborated on with the aid of the ac- 
companying photographs of the actual dissections, models and dia- 
grams. 


5. Hall, C., and Morris, F.: Infections of the Masticator Space, Ann. Otol., 
Rhin. & Laryng. 50:1123-1131 (Dec.) 1941. 

6. Mainland, D.: Anatomy as a Basis for Medical and Dental Practice, New 
York, Paul B. Hoeber, Inc., 1945. 
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ILLUSTRATIVE PHOTOGRAPHS 


Ficure 2.—Photograph A, of the initial dissection, shows the skin (1), super- 
ficial fascia (4) and platysma muscle (41) reflected from the area of interest. 
The parotid gland (2), with the duct extending forward to pass over the anterior 
border of the masseter muscle, is also reflected backward. Note that the parotid 
gland is enclosed in a layer of fascia separate from that of the masseter muscle. 
The gland is not a part of the masticator spaces. The retromandibular fossa is 
present at 3, showing the important element of the deep fascia of the neck reach- 
ing upward to become firmly attached to the angle and lower border of the 
mandible. From these points spring the fascia and periosteum covering the mas- 
seter muscle, mandible and internal pterygoid muscle. Thus, in part, the fascial 
floor of the infratemporal fossa and masticator spaces is formed. At 5 is the 
fascia covering the masseter muscle, extending upward from the inferior border 


Fig. 2.—A, initial dissection, showing the skin, superficial fascia and platysma 
muscle reflected from the area of interest; B, a model, showing the branches of 
the facial nerve coursing along the surface of the masseter muscle and the 
temporal fascia. 


of the mandible to become attached to the zygomatic arch midway between 5 and 
6. The muscle fibers are attached to the ramus of the mandible as it extends up- 
ward. The submaxillary gland is seen bulging downward below the mandible at 7; 
the facial artery is at 8 and the temporal artery at 9. Extending upward from 
the zygomatic arch to the temporal region is the dense temporal fascia (6). The 
branches of the facial nerve are not shown in the dissection, but in the photo- 
graph of the model (B) they course along the surface of the masseter muscle 
and the temporal fascia. 


Figure 3.—In this deeper dissection, the zygomatic arch has been severed 
at tge junction of the zygoma (zygomatic process of the temporal bone) and the 
zygomatic bone. The arch has then been reflected backward, carrying with it 
the double layer of temporal fascia (J) and masseter muscle (4) and exposing 
the temporal muscle (2), with its insertion on the coronoid process and the ramus 
of the mandible (3). The potential space between the ramus of the mandible 
and the internal pterygoid muscle is demonstrated at 5. Fibers of the masseter 
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muscle attached to the lateral surface of the ramus of the mandible may be seen 
at 6. If this dissection is studied closely, two potential pathways for infection 
spreading upward may be seen. Infection beginning between the masseter muscle 
and the ramus of the mandible, say at 6, conceivably might spread upward to 
approach the under surface of the temporal fascia above the level of the zygomatic 
arch. But if the infection should be internal to the mandible, between it and the 
internal pterygoid muscle, at 5, then extension might be upward under the 
coronoid process and the temporal muscle, also causing tumefaction above the 
zygomatic arch, but in this event deep to the temporal muscle. Another route of 
extension in this area, about which more will be said, is inward between the two 
pterygoid muscles to the pterygopalatine (pterygomaxillary) fossa. 


Ficure 4.—The dissection shown in this figure is deeper than that in figure 
3. The ramus of the mandible has been removed to expose the contents of the 
infratemporal fossa. The coronoid process with the attachment of the temporal 


Fig. 3.—A deeper dissection, in which the zygomatic arch has been severed 
at the junction of the zygoma and the zygomatic bone. 


muscle is illustrated at 7. The angle of the mandible is at 2. The pterygoid 
muscles are apparent, the external (lateral) at 3 and the internal (medial) at 4. 
Between the two, well illustrated, is a potential space which has been exposed 
by blunt dissection. This space leads toward the pterygopalatine (pterygomaxil- 
lary) fossa and may be an avenue for the extension of infection to that fossa. 


Ficure 5.—These two photographs—A, of an actual dissection, and B, of a 
model—offer much for consideration. The temporal muscle and coronoid fro- 
cess, having been dissected free and reflected back, are shown at /. The ex- 
ternal (lateral) pterygoid muscle has been entirely removed. The lateral 
(muscular) pterygoid plate is shown at 2 in each photograph. This is a part 
of the medial boundary of the infratemporal fossa and the posterior boundary 
of the pterygopalatine fissure. Just above 2 the internal maxillary artery is seen 
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Fig. 4.—A dissection deeper than that shown in figure 3, with the ramus 


the mandible removed to expose the contents of the infratemporal fossa. 


Fig. 5.—A, actual dissection, the temporal muscle and coronoid process 
having been dissected free and reflected hack; 2, a modei. 
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crossing the pterygoid plate. At 9, poorly shown, is the site of the foramen ovale. 
The internal pterygoid muscle may be clearly seen at 3. At 8 is a potential space 
between the constrictor of the pharynx and the internal pterygoid muscle. The 
internal pterygoid muscle acts as a barrier between the masticator space and the 
lateral pharyngeal region. The thin posterior wall of the maxillary sinus is shown 
at 4, with an artifical burr opening just above 4. The thick fascia and periosteum 
have been separated from the bony wall and reflected backward (5). At 7 is 
an artificial opening into the oral cavity. The intraoral mucous membrane and 
buccinator muscle have been dissected downward to make their communication 
at the site of upper molar teeth (not shown). The cross section of the malar 
extremity of the zygomatic arch is demonstrated at 6. The lingual and dental 
nerves are at 10. 


Figure 6.—A longitudinal section of the head, just anterior to the angle 
of the mandible, illustrates the fascial sling, mentioned by Hall and Morris as 
containing the mandible and masticatory muscles. This section also illustrates 
the potential planes, previously mentioned, between the muscles and the mandible. 
The ramus of the mandible is at 2. The internal pterygoid muscle (3), external 
pterygoid muscle (4) and the masseter muscle (/) have been separated by blunt 
dissection. (Figure 10, copied from Hall and Morris, shows a horizontal section 
more anterior than that of the dissection. ) 


Ficure 7.—This dissection represents a section of the anatomy that may not 
be, strictly speaking, included in the subject as titled. It belongs, rather, with 
the subject of extension of infection from the middle ear to the mandibular fossa 
by way of the petrotympanic (glaserian) fissure, previously written about by 
Lillie and Simonton. I am under the impression that I have seen such a case in 
a child 7 years of age who had had a myringotomy for acute suppurative otitis 
media. Forty-eight hours later, trismus, pain and swelling anterior to the ear and 
over the temporomandibular joint developed. The patient was hospitalized and 
penicillin therapy instituted. Favorable response was rapid, and drainage was not 
necessary. In theory, the infection extends from the middle ear into the non- 
articular part of the mandibular fossa by way of the petrotympanic fissure. The 
infection is subperiosteal and does not involve directly the articular portion of the 
temporomandibular joint. The photograph does not offer much in the way of 
clarification of the point. The external auditory canal (/) is visualized, with the 
space within the mandibular fossa which is occupied by an extension of the 
parotid gland. The condyle of the mandible is shown at 4. Part of the capsule 
of the joint has been dissected and reflected upward and is represented at 2. The 
lower part of the joint cavity (meniscocondylar articulation) is shown at 3. The 
; shaded area in the photograph, between the auditory canal and the condyle, is 
’ the area invaded by infection from the middle ear (subperiosteal). 


Ficure 8.—This photograph on the side and base of the skull illustrates 
the mandibular fossa (1), with the petrotympanic fissure at 3. The auditory 
canal is at 2. 


TREATMENT AND SURGICAL APPROACH 


The approach to pathologic conditions in the masticator space, in- 
fratemporal fossa and pterygopalatine fossa is not without difficulty. 
One of three approaches may be chosen to reach the site of infection, 
the choice depending on the location of the area of fluctuation. The 
first two mentioned are illustrated in figure 9 and figure 10, which are 
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Fig. 6.—A longitudinal section of the head, just anterior to the angle of 
the mandible, illustrating the fascial sling. 


Fig. 7.—A dissection illustrating the extension of infection from the middle 
ear to the mandibular fossa by way of the petrotympanic (glaserian) fissure. 
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Fig. 9.—Lateral view, showing extent of the masticator space (Coller and 
Yglesias!2). Heavy lines indicate the boundaries of the space. The region con- 
taining the lower teeth and lying anterior to the masticator muscles is the space 
for the body of the mandible (Coller and Yglesias). The temporal and masticator 
incisions are shown (Hall and Morris®). 
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photographic copies of diagrams from the article by Hall and Morris.® 
If the area of tumefaction and fluctuation is above the zygoma, whether 
superficial or deep to the temporal muscle, then a vertical incision above 
the zygoma is the approach of choice. The incision, if one desires, may 
be made nearer the root of the zygoma (more posterior than the diagram 
shows). By blunt dissection through the temporal muscle fibers, en- 
trance into the infratemporal fossa and then into the pterygopalatine 
fossa may be gained. 


Infection below the zygoma, medial or lateral to the ramus of the 
mandible, may be approached by an incision made horizontal to the 
inferior border of the mandible near the angle. By carrying this incision 
through the periosteum, if necessity requires doing so, one may, by up- 


Fig. 10.—Diagrammatic frontal section (Hall and Morris®). Heavy lines 
represent the fascial sling, containing the masticatory muscles and the ramus. 
A, normal side. The fascia is attached to the mandibular periosteum inferiorly, 
and the periosteum is firmly adherent to the mandible along its inferior aspect. 
B, diseased side. Intraoral and external swellings both are shown and extension 
upward along the ramus into the temporal pouches is clearly seen. Scalpels in- 
dicate the extent of the masticator and of the temporal incisions. 


ward blunt dissection, evacuate any purulent exudate medial to the 
masseter muscle or lateral to the internal pterygoid muscle, from which 
locality depending on the side of the mandible at which the upward 
dissection is made. 

In such infections as those previously described in this paper, an 
aspirating needle and syringe are indispensable in locating purulent 
exudate. Once the exudate is found, blunt dissection may be utilized 
to secure adequate drainage. 
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The third method of approach to the infratemporal fossa, proved 
to be of value in the last war for the removal of shrapnel lodged in this 
area, is by the transantral route. This procedure is not difficult for the 
otolaryngologist who is familiar with the Caldwell-Luc technic. Sewall* 
described this procedure several years ago. I have used it on two oc- 
casions. The procedure depending on the type of case, the external 
carotid artery may have to be ligated, or preparations for ligation must 
be ready, because bleeding from the internal maxillary artery may cause 
trouble, and the external carotid artery is less difficult to ligate than 
the internal maxillary. 

The intraoral approach is not usually satisfactory because of the 
location of the exudate and the trismus. If a fluctuant point appears 
intraorally, this should not be ignored. Incision should be made in the 
area. 

The anesthetic of choice, if there is no danger of exudate or blood 
for example, gaining access to the larynx, is the intravenous type, e.g., 
thiopental sodium U.S.P. (sodium pentothal®). Inhalation of nitrous 
oxide or ether and local infiltration have been used at times but are not as 
effective and satisfactory as the intravenous method. Encotracheal anes- 
thesia may be found useful in any procedure involving a transantral ap- 
proach to the infratemporal fossa. 

Confusion between infections of the masticator space and those of the 
parapharyngeal (pharyngomaxillary) space may occur. I have used the 
external approach to the parapharyngeal space without obtaining puru- 
lent exudate as expected, when later exploration of the infratemporal 
fossa lateral to the internal pterygoid muscle has resulted in the evacua- 
tion of the exudate present. The internal pterygoid muscle separates the 
infratemporal fossa and space from the parapharyngeal space. The com- 
moner infections have been present subperiosteally, between the masseter 
muscle and the mandible. They have been secondary to extraction of the 
lower molars and secondary to fractures of the mandible. The incision 
horizontal to the inferior border of the mandible, near the angle, has 
been a satisfactory approach to them. 

Drainage of the mandibular fossa should follow the technic ad- 
vocated by Lillie and Simonton. A vertical incision is made anterior to 
and near the auditory meatus. The posterior part of the mandibular fossa 
is approached subperiosteally. The articular capsule is not entered. 

Some word about the use of the antibiotics and chemotherapy is 
necessary. If antibiotics or sulfonamide drugs are given at the time of oral 
surgery or, say, shortly after a fracture of the mandible, of course the 
chances of the development of infection are lessened. Often, however, this 


7. Sewall, E. C.: Surgical Removal of the Sphenopalatine Ganglion, Ann. 
Otol., Rhin. & Laryng. 46:79-86 (March) 1937. 
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type of infection is slow in development, and the initial trismus, discomfort 
and swelling are attributed to the reaction expected. Swann,® in referring 
to dental disease as one of the most frequent sources of infections of the 
neck, stated, “Due to the fact that some external swelling frequently 
follows extractions, there is a tendency on the part of some men to ignore 
this very early sign of possible beginning deep infection.” A week or 
ten days later infection is obvious. Penicillin and/or sulfadiazine is 
started then, but in all likelihood incision and drainage will also be 
necessary. It is wise for one to wait for fluctuation and not to attempt 
drainage too early in cases of infection of the masticator spaces. It is 
wiser to start treatment with penicillin and/or sulfadiazine at the first 
suggestion of such complication. 


SUMMARY 


Comments are made on the anatomy and pathologic conditions, 
principally infections, that may be encountered in or about the infra- 
temporal fossa. While the problem may not be primarily one of the 
otolaryngologist, it is in close proximity to his field, and his judgment 
and skill will often be involved directly in the handling of the problem. 


No claim is made to originality in the preparation of this paper. In addi- 
tion to publications previously mentioned, texts and articles by Morris,9 Grant,1° 
Shure11 and Coller and Yglesias12 have been useful. Permission was obtained 
from Dr. Colby Hall and the editor of the Annals of Otology, Rhinology and 
Laryngology to use figures 1, 9 and 10. 

Dr. W. Roy Mason, Jr., assistant professor of anatomy, Department of Medi- 
cine, University of Virginia, aided in obtaining material for this paper. 
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BLAST PERFORATION OF THE EAR DRUM 


ARTHUR H. RICE, M.D, 
BERKELEY, CALIF. 


HIS series involves 87 blast-damaged ear drums, most of which 

were seen less than seventy-two hours after injury. In none of the 
cases was there any evidence of thermal or chemical burn. There was 
no gross contamination with gasoline, oil, water or dirt. The incidents 
occurred over a period of four months, so that they constituted a run- 
ning series rather than an overwhelming load of patients all at one time. 
The causative weapon was primarily the German V-1 flying bomb, with 
12 injuries from breech explosions of 90 mm. guns, 2 from V-2 rocket 
bomb, 1 from artillery and 1 from a teller mine. Essentially the causative 
factor in each case was an uncomplicated severe compression wave. 


The opportunity is rarely presented for one observer to see an 
appreciable number of blast-damaged ear drums soon after their injury, 
and particularly to follow them for any period of time.! The customary 
chain of evacuations for wartime casualties involved transferring the 
patient through various medical units as rapidly as his condition would 
permit, so that no one otologist was able to observe an injury early and 
to follow it for any appreciable time. Under these conditions tympanic 
damage received attention secondary to that of other wounds and often 
cursory in nature, at least until the patient reached a rear general hos- 
pital, usually several weeks later. If treatment was instituted earlier, 
observations by several otologists were involved and hence were of 
less value than. observations made by a single otologist, covering the 
whole time. 

This type of injury is not infrequently observed in civilians, in whom it 
is produced by the same physical factor, namely, sudden increase or 
decrease of air pressure. A slap on the ear, striking water on the side in 
diving,” and blast from an air hose inadvertently directed into the ear 


1. (a) Sileox, L. E., and Schenck, H. P.: Blast Injury of the Ears, Arch. 
Otolaryng. 39:413-420 (May) 1944. (b) Colledge, L.: Injuries to the Ear in 
Modern Warfare, J. Laryng. & Otol. 36:283-287 (June) 1921. 


2. Sprenger, W.: Sport Injuries in the Region of the Ear, Wien. klin. 
Wehnschr. 54:316-317 (April) 1941. McCartney, C.: Minor Injuries in Recrea- 
tion, J. Roy. Nav. M. Serv. 26:139-143 (April) 1940. 
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are a few examples of the many, and sometimes bizarre,* ways in which 
identical injuries are daily produced. Immediate medical advice should 
be sought, as adequate care may contribute to early healing. 


OBSERVATIONS 


Severity of Damage.—It early became apparent that some system 
had to be evolved for recording the extent of damage, since the likeli- 
hood of complete healing, as well as the time required for such healing, 
seemed to be definitely related to the severity of the damage. A survey 
of the literature failed to show any such system; so the following simple 
criteria were used. Two factors were taken into consideration: (1) size 
of perforation (or area of damage) and (2) extent of ecchymosis. For 
purposes of this series size of perforation is computed by multiplying 
the estimated short diameter in millimeters by the estimated long dia- 
meter in millimeters, thus arriving at a rough approximation of the 
area of the drum missing. 


TaBLe 1.—Classification of the Cases of the Series 
Category Damage Cases 


A Slight 30 
R Moderate 33 
Severe 8 
D Very severe 16 


On this basis, without ecchymosis, an area of 8 or less was con- 
sidered slight area damage, 9 to 30 as moderate area damage, 3lto 43 
severe area damage and 48 or over very severe area damage. 

Ecchymosis is a more difficult factor for which to lay down criteria 
but is of such importance that a careful effort was made to estimate the 
extent in each case, using the terms “slight”, “moderate” and “severe”. 
When moderate or severe ecchymosis was present in a drum, the area 
figure of which was in the upper third of a given category, the injury 
was placed in the next most severe category. For example: 

Area damage 46, ecchymosis severe=very severe damage 
Area damage 7, ecchymosis moderate =moderate damage 
The cases of this series fell into the categories shown in table 1. 


Physical Factors—An attempt was made to assess the degree to 
which each of several physical factors influenced the production of the 
perforations. Each patient was carefully questioned with regard to the 
type of explosion, the distance from him, screening (i.c., intervening 
building or sizable object) and protective devices worn or protective 
practices carried out. 


3. Milovanovic, M.: Lightning Stroke as Cause of Rupture of Tympanic 
Membrane, Monatschr. f. Ohrenh. 69:489-492 (April) 1935. 
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Table 2 correlates the type of explosion involved, the distance away 
and the severity of the damage. It is seen that most of the drums 
severely damaged by V-1 bombs were at a distance of between 20 and 
60 feet (6 and 18 meters), though severe damage can occur at more 
than 80 feet (24 meters). The estimates of distance are those made by 
the patients, subject to all of the obvious psychologic factors. Those 
whose estimates ran below 20 feet (one estimate was as low as 10 feet 
[3 meters]) were severely questioned in detail but nevertheless these 


TABLE 2.—Correlation of Type of Explosion Involved, Distance Away 
and Severity of Damage 


Category of Damage 


Type of Distance 
Explosion in Feet B c 


Less than 20 
21-30 
31-40 
41-50 


German V-1 
(flying bomb) 51-60 


61-70 
71-8) 
More than 80 


Teller mine Under jeep 


Breech explo- Less than 4 
sion of 91 
mm. gun More than 4 


German V-2 
(rocket bomb) 150 


81 mm. mortar 


Total 


*Details were unobtainable in 4 cases. 


estimates were stoutly maintained. It would seem unlikely that any sort 
of protection would avail to save a life at 10 feet from an explosion of 
2,000 pounds (900 Kg.) of trinitrotoluene. ® 


Screening.—Sixty-six of the ear drums were perforated while the 
patients were in the open with no screening. Table 3 shows details for 
those that were screened. It is seen that even a prone position in a pit 
or behind a sandbag wall did not prevent severe damage in 3 drums from 
near misses by V-1’s. The interior of a light frame building offers good 
protection from this particular type of injury. 
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Protection.—No patient was wearing any type of specific protective 
device in the ears, i. e., cotton, ear plugs, etc. Not one placed hands 
over the ears or fingers in the ears, though most were alert to the ap- 
proach and imminent explosion of the bomb. Two patients were wear- 
ing ear phones (similar to a stethoscope), and both were injured by 
breech explosion of a 90 mm. gun at less than 4 feet (about 1 meter). 
One suffered mild damage (2 by 3 mm., no ecchymosis) in one ear only. 


Taste 3.—Effect of Screening _ 


Distance 


Explosion Screening Positien in Feet Damage 
V-1 Six foot pit Prone 40 R—mod. L—severe 
V-1 Bomb behind truck, patient in cab Sitting 30 R—mod. L—slight 
V-1 Eight foot sandbag wall Erect 90 R—mod. L—very sev. 

Teller mine Patient sitting in jeep Sitting 3 R—mod. L—none 
V-1 Four foot pit Prone 30 R—very sev. L—none 
V-1 Four foot pit Prone 35 R—sev. L—none 
V-1 Truck between patient and bomb Erect 30 R—none L—mod. 
V-1 Heavy trailer between patient Erect 25 R—slight L—severe 

and bomb 

V-1 Truck between patient and bomb Erect 30 R—mod. L—mod. 
V-1 Sandbag wall Erect 10 R—slight L—mod. 
V-1 Brick wall Erect 90 R—none L—slight 
V-1 Patient inside light frame building Erect 70 R—slight L—none 
V-1 bomb 20 ft. from building Erect 70 R—slight L—slight 
V-1 bomb 20 ft. from building Erect 60 R—slight L—mod 
V-1 bomb 20 ft. from building Erect 60 R—slight L—none 
V-1 bomb 20 ft. from building Erect 60 R—none L—mod. 
V-1 bomb 20 ft. from building Erect 80 R—slight L—none 


TaB_e 4.—Effect of Cerumen 


\ Distance | Explosion | 
se in Feet | and Screening | Position | Cerumen | Damage 
| | V-1. Truck between | R—complete occlusion | None 
B.H. | 30 | patient and Erect | 
bomb | L-—no cerumen B 
| | | | R—complete occlusion A 
A.M. 75 | V-1. No screening | Prone 
| | L—complete occlusion | None 
| | 
| | V-1. Heavy trailer | R—80% occlusion A 
M.P. | an | between patient | Erect 
and bomb | L—no cerumen D 
| | | R—complete occlusion None 
ms: 4 35 V-1. No screening | Erect | 
| | L—no cerumen D 
| | R—-60% occlusion A 
AT. | wea V-1. Sandbag wall | Erect 
| | L—no cerumen B 


The other patient habitually kept one ear piece slightly out of his right 
ear to enable him to hear local orders. He suffered a double perforation 
in the right ear (2 by 2 mm. and 3 by 3 mm., ecchymosis mild), while 
the left ear escaped uninjured. It is not known on which side of the 
patients the explosions occurred. 

Cerumen.—It has been reported that an accumulation of cerumen 
in the external canal will protect ears from blast damage. Only 5 such 
cases were encountered. Table 4 records the pertinent facts about 
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these, and it appears, as might be expected, that cerumen offers real 
protection. The fact that it was not present in the remaining 82 cases 
speaks in a vague, negative sort of way for the protection it offers. 

It is realized that the data concerning physical factors would be 
much more pertinent if they could be extended to cover the number 
and the situation of persons in the same incident, exposed to the 
same trauma, who sustained no injury. However, time and the situation 
did not permit such an intensive study of the numerous incidents involved. 


Hearing.—Whispered voice and tuning forks were the only means of 
testing available. Since they give only gross estimates of hearing loss, 
the results are of value only on that basis. Generally speaking, when a 
patient was seen soon after injury there was a marked loss of hearing 
at the first examination. The hearing returned to near normal over a 
period of two to four weeks. Tests were done with a variety of words 
that could not be memorized, and sibilants were avoided. 

Average hearing first visit—6.5/15. 

Average hearing last visit—13.5/15. 

Such gross results shed little light on the question of whether hear- 
ing defects resulting from blast are conductive system or nerve type, 
but they do demonstrate that the loss is temporary in the majority of 
instances. Since a goodly number of patients were engaged in active 
operation of antiaircraft artillery, there may be presumed to have been 
a substantial percentage with preexisting nerve loss due to trauma of 
heavy firing, and accurate tests would have been of limited value. 


Treatment.—It is well established that most uncontaminated small 
perforations will heal without any assistance. The healing process, how- 
ever, often requires a prolonged period of time to fill in a defect of any 
size.° A soldier, when returned to duty in a theater of operations, may 
be called on to expose himself to the elements and to further aural 
trauma. There is a natural reluctance to return the patient to such 
conditions without protection for the middle ear, since water will cause 
irritation or outright infection if introduced into the middle ear. With 
these considerations in mind it was felt that the earliest application of 
a patch would be the treatment of choice. 

The procedure of patching a perforation of the ear drum has 
been reported previously by many authors, and technics and criteria 


4. (a) Ireland, P. E.: Traumatic Perforations of Tympanic Membrane 
Due to Blast Injuries, Canad. M.A.J. 54:256-258 (March) 1946. (6) Collins, 
E. G.: Injury to the Ears Among Battle Casualties, J. Laryng. & Otol. 59:1-15 
(Jan.) 1944, Sileox and Schenck.1# 


5. Chavanne, F.: Rupture of the Tympanum from Shell Explosions, Laryn- 
goscope 30:441 (July) 1920. 
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tor success have been laid down.® Various materials have been used, such 
as cigaret paper,® cellophane’ or sheep’s cecum.® Most of the reports 
have been concerned with patching perforations following healed in- 
fections or those of blast-damaged drums several weeks after injury. 
This series presented an opportunity for determining how early a patch 
could be used to advantage. 


In placing a patch over a perforated tympanum it is clear that 
many materials and technics may give a satisfactory result. The following 
summary is given only to point out the method adopted early in this 
series and used exclusively thereafter. 


A sterile medicine glass is half filled with cool boric acid solution. A sterile 
forceps and scissors being used, a patch of appropriate size to overlap the per- 
foration is cut and placed in the solution. Processed sheep’s cecum in the 
form of a “fish skin” condom was used as the patch material throughout. The 
ear canal is cleansed with alcohol-dampened applicators to remove all dead 
skin and cerumen. The patch is lifted from the solution on a wire loop, pre- 
viously bent to accommodate the external canal. Excess solution is blotted off 
with a sterile cotton applicator, and the patch is gently transferred to the 
ear drum. 

It seems that the “urge to heal’ in an ear drum sometimes becoines ex- 
hausted after some weeks and requires stimulation. This is evidenced by a pale 
drum with no signs of healing at the edges of the perforation and particularly 
by the fact that the perforation remains the same in size when observed from 
week to week. When this situation was present, the edges of the perforation 
were treated with trichloroacetic acid before application of the patch. 


In 42 cases the first patch applied to the drum remained in place 
and the ear dry. These drums presented little ecchymosis or swelling, no 
drainage and usually a small amount of blood at the edges of the 
perforation. In 17 cases the first patch was floated off by drainage de- 
veloping later, but was replaced one or more times, and eventually be- 
came adherent. 


In 21 ears patches were not used at all or had no influence in 
the healing process. In 3 of these the perforation was already sealed 
with a crust or a blood clot. This was left intact, and all healed well. 
In 3 others no patch was employed since the perforation was a simple 
rent or a hole of small diameter. These healed well and promptly. In 
15 cases no opportunity was presented to place a patch, as aural dis- 
charge continued right up to the time of complete healing. 

Seven cases were frank failures and are reported in detail in 
the following pages. 


6. Stinson, W. D.: Closure of Membrana Tympani with Cargile’s Mem- 
brane, Ann. Otol., Rhin. & Laryng. 50:178-181 (March) 1941. 

7. Henry, G. A.: Blast Injuries of the Ear, Laryngoscope 55:663-672 
(Nov.) 1945. 


3 
; 
q 
; 


ARCHIVES OF OTOLARYNGOLOGY 


Healing.—All observations of healing were gross. No opportunity 
was presented for miscroscopic study. As elsewhere in the skin, in the 
tympanum healing proceeds only after nature has carried out its own 
“débridement.” As experience was gained, it was found that a severely 
damaged drum required from five to twenty-one days to complete this 
process, which consisted of liquefaction of blood clots, absorption of 
ecchymosis and washing out by drainage any particulate matter, dead 
skin, devitalized drum, etc. Any attempt at patching before this process 
was complete, even though the ear was dry at the time, was doomed to 
failure, as the patch would be floated off by serous drainage. When 
the “débridement” was complete a patch could be applied with good 
assurance of success. 

The edges of an actively regenerating drum exude a small amount 
of plasma. This seems to provide the matrix into which the growth 
proceeds. When a patch is applied, this plasma soon covers the whole 
inner surface, causing it to adhere firmly to the drum and providing a 
more extensive area of clotted fibrin, protected from drying, as a 
matrix for growth. 

Several large perforations were observed to decrease in size rapidly 
in the first three or four days, before it was logical to assume that 
healing could fairly start. This was perplexing until the mechanism 
was observed. A blast perforation will usually not be a complete avulsion 
of tissue. Often the missing portion of the drum will be rolled or folded 
in; occasionally, owing to the negative phase of the compression wave, 
it will be rolled out. When this situation prevails, the rolled or folded 
portion of the drum is progressively brought back into position as the 
drum swells, much as a folded toy balloon straightens out when inflated. 
This process will often reduce the size of a perforation by 75 per cent in 
four days, provided the folded portion of the drum is viable. 


Drainage.—In 35 ears drainage of an appreciable degree developed 
either spontaneously or after patching. Circumstances prevented routine 
bacteriologic studies, but in most of the ears it seemed to: be of the 
“débridement” type, a sluggish discharge of clear or white fluid with- 
out evidence of inflammation in the ear. General sulfadiazine or peni- 
cillin therapy had no effect in reducing the discharge or shortening 
the duration of drainage. This has been noted previously** and adds 
weight to the proposition that this type of secretion is not of infectious 
origin. 

One of the most striking observations on healing involved those 
cases in which unquestionable acute infection supervened. Seven such 
cases were observed, and in 6 healing of the drum was most active, 
prompt and complete. In 3 cases the infection developed before any 
treatment had been instituted: in 2 the drum healed promptly without 
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assistance. In 4 cases the infection developed after a patch had been 
applied; in all 4 the perforation was healed by the time drainage 
ceased. All infections were controlled with sulfadiazine orally and peni- 
cillin parenterally. Only 1 of the 7 infected ears failed to heal (case 
of E. M., reported on a following page), and none required mastoidec- 
tomy. One typical case is presented in detail. 

B. H. was 30 feet (9 meters) from a V-1 explosion, and when he was 
first seen twenty-six days later the right ear drum was normal and the left 
presented a perforation, 5 by 5 mm., with no ecchymosis. The injured ear 
was dry, and there was no evidence of regenerative activity. There had been 
discharge of some clear mucus, without pain or fever, starting on the ninth day 
and continuing for ten days. The ear had been dry for seven days when seen. 
Without use of trichloroacetic acid, a patch was placed over the perforation. 
Two days later severe pain developed in the ear, with copious drainage of 
purulent fluid, fever, and tenderness over the mastoid process. Penicillin and 
sulfadiazine controlled the infection. Nine days after the onset of acute symptoms 
the ear was dry and the drum completely healed. 

It appears that acute inflammation greatly stimulates the healing power of 
an ear drum. This observation has been made previously® and raises the ques- 
tion whether it is the inflammatory process itself or the presence of bacterial 
toxins which provides the stimulation. It also raises the question whether, under 
properly controlled conditions, induced inflammatory reactions should be furcher 
studied in selected ears that otherwise seem doomed to retain a perforation. 

Determination of Healing.—It was early apparent that no exact date 
for complete healing of a drum could be given. The perforation heals 
slowly under a patch or a crust of dried mucus and is not under direct 
observation. At first it was felt that healing could be assumed when a 
patch was observed to be firmly adherent for two weeks and the drum 
moved well with the pressure speculum. Later it became apparent that 
this merely indicated an airtight seal of the patch and not necessarily 
complete healing. Accordingly, the time given for healing is the time 
at which the drum itself was directly observed to be completely healed, 
without superimposed patch or crust. 

Table 5 correlates the severity of damage with the time in weeks 
required for healing (or the period of observation with patch in place 
and a dry ear). 

It is apparent that the time necessary for healing varies widely 
in each category of damage. There is an indication that a severely 
damaged drum is unlikely to heal after eight weeks, and this is the 
observation that led to the remarks on “urge to heal.” 

Table 6 shows the results of the complete series and how they 
were obtained. 

Several facts are noteworthy. Twenty-one drums healed without the 
aid of a patch, 16 of these being slightly or moderately damaged. Thirty- 
four were observed to heal completely without drainage following ap- 
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Taste 5.—Correlation of Severity of Damage and Time Required for Healing 


Time in Weeks 


Category 
of 
Damage 4| 5| 6| 7| 8} 11) 12|13 


3} 1) 1 1) 1 


4,1) 3 2} 1 


Failures 


TaBLe 6.—Summary of Results 


Category of Damage 


B 


Without patch 


Complete With patch after 
healing | period of drainage 
observed | 


With patch 
without drainage 


Patch in place more than 
three weeks wtih dry ear 


Patch in place less than 
three weeks with dry ear 


Failures 


Total 
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plication of a patch. All of these presented slight or moderate damage. 
Primarily these belonged to the group of patients for whom hospitaliza- 
tion was not required or early return to duty was made practicable by 
the protection offered by the patch. 

Nine healed with the aid of a patch after a period of drainage. 
Most of these showed a “débridement” type of drainage rather than 
definite infection. Four of these were in category C or D. 

Sixteen ears were dry and had retained a patch for varying periods 
when last seen. Though experience indicates that most of these will 
heal under a patch, they cannot be reported as healed. Hence they 
are placed in a special category. 

It can be safely assumed that in the seven failures healing either 
will never occur or will be a matter of years. In this type of cases 
the drum, after a long time, occasionally manages to fill in the defect 
with an extremely thin, completely transparent membrane, which often 
cari be detected only with the pressure speculum. 


REPORTS OF FAILURES 


Among the 87 drums observed there were 7 undoubted failures; 
that is, 7 drums which were not healed or did not have a patch firmly 
in place when last seen. In each case a dry ear was attained. These 
cases, which may be considered most instructive, are reported in de- 
tail. 

Case 1.—E. M. was exposed to a V-1 explosion 60 feet away; he was 
prone, there was no screening, and no protective devices were being used. He 
also suffered injuries of the lower extremities, without appreciable shock, for 
which he received penicillin and sulfadiazine therapy for ten days. He was 
first seen forty-eight hours after injury; the left ear was draining thin serous 
material but was without inflammation; there was a perforation, 3 by 6 mm. 
The right ear was dry, but the drum showed a perforation, 4 by 6 mm. There 
was little ecchymosis on either side. A patch was immediately placed on the 
right drum; it was retained for ten days and then was floated off by thick 
yellow exudate. At this time, the left ear was also draining thick yellow exudate, 
and roentgenograms showed both mastoid processes normal. Infection was con- 
trolled with further administration of penicillin and sulfadiazine. Drainage of 
the right ear continued until the thirty-second day, at which time this ear 
was dry and the perforation healed. The left ear was dry at this time, and a 
patch was placed over the perforation, which was the same size as originally. 
On the thirtv-seventh day the ear was dry, but the patch was found displaced, 
and another patch was placed. Two days later the ear was damp and the patch 
displaced. No further treatment was done until the forty-ninth day, when, the 
ear having remained dry in the meantime, another patch was placed. This was 
found displaced five days later, with the ear dry, and treatment was abandoned, 
the perforation being about 6 by 7 mm. No cauterizing or irritating agent 
was used at any time — only the boric acid-soaked patch. Hearing at the 
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first visit was: right, 1/15; left, 1/15. Hearing at the last visit was: right, 1/15; 
left, 1/15. Tuning fork tests indicated good bone conduction. 


Comment,—It is apparent that the perforation increased in size while under 
observation and treatment. This may well have been due to repeated irritation 
incident to the presence of a patch. This patient was cooperative and intelligent 
and did not blow his nose while the patch was in place; no respiratory infec- 
tions supervened. 


Case 2.—R. J. was exposed to breech explosion of a 90 mm. gun 4 feet 
away; there was no screening; he was erect and was using no protective devices. 
A history was obtained of frequent aural drainage in childhood but none for 
fifteen years past. The patient was first seen the second day after injury; the 
left drum showed a 4 by 7 mm. perforation without ecchymosis; the right, a 
high anterior perforation, 3 by 5 mm., with moderate ecchymosis. A patch was 
placed on the left drum on the second day after injury; another was placed 
on the right drum on the sixth day. The left ear retained the patch firmly and 
remained dry until last seen on the thirty-sixth day. Over a period of a month 
five patches were placed over the perforation of the right drum, but each time 
it would be found displaced, with the ear dry, a few days later. The patient 
was a nervous person, and it became apparent on talking to his ward mates 
that, in spite of repeated warnings, he would blow his nose with great vigor at 
any time he pleased. It was felt that this was displacing the patch. When last 
seen the perforation was 3 by 5 mm., without evidence of healing. Hearing at 
the first visit was: right, 3/15; left, 10/15. At the last visit it was: right, 15/15; 
left, 15/15. 


Comment.—Vigorous blowing of the nose will displace a patch that has 
not had time to become firmly sealed with plasma. 


Case 3.—M. P. underwent the blast of a V-1 explosion 25 feet (7.5 meters) 
away, with a heavy trailer between him and the bomb; his position was erect; 
he used no protective devices. He was first seen six days later. The right ear 
was 80 per cent occluded with cerumen; the drum showed a 1 by 2 mm. an- 
terior perforation, with no ecchymosis. The left ear contained no cerumen; 
the drum showed a posterior perforation, 5 by 8 mm., with little ecchymosis 
and a thin white discharge. A patch was immediately placed on the right drum, 
and complete healing was observed on the eighteenth day. 

The left ear was treated by dry wiping and Sulzberger powder (an_io- 
dized boric acid dusting powder). It became dry, and on the twenty-seventh day 
a patch was placed. Three days later the ear was moist and the patch displaced. 
On two further occasions, after long observation of a dry ear, patches were 
placed but were not retained. On the hundred and thirty-first day after injury 
treatment was abandoned, the perforation having been 2 by 3 mm. for the 
past two months. Hearing at the first visit was: right, 9/15; left, 4/15. At the 
last visit it was: right, 15/15; left, 14/15. 


Case 4.—J. A. was exposed to a V-1 explosion 50 feet (15 meters) away; 
there was no screening; the patient was using no protective devices and was 
erect. He was first seen five days later. The right drum showed an anterior 
perforation, 4 by 7 mm., with some old blood and a brown discharge; ecchy- 
mosis was slight. The left drum showed a 7 by 8 mm. perforation, slight ecchy- 
mosis in the drum margin and a thin brown discharge. Fourteen days after in- 
jury, the right ear had been dry for five days, and a patch was placed. Com- 
plete healing was observed on this side on the hundred and twentieth day. 
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For treatment of other wounds the patient was given penicillin and sulfa- 
diazine for two weeks after injury. In spite of this and local dusting with 


Sulzberger powder, drainage of the left ear continued for thirty-eight days, the 
perforation ,at this time being 2 by 3 mm. On the forty-second day a patch 
was placed; it seemed to be well tolerated and retained, but no healing occurred 
under it. Fifty-two days after placement the patch was observed to be displaced, 
with the ear dry. After twenty days’ further observation, trichloroacetic acid was 


applied to the edges of the perforation, and another patch was placed. This 
was displaced seventeen days later, with the ear dry, and the perforation was 
observed to be 4 by 4 mm. Treatment was abandoned at this point. At the 
first visit hearing was: right, 4/15; left, 3/15. At the last visit it was: right 
13/15; left, 13/15. 


Cases 5 and 6.—F. W. was exposed to breech explosion of a 90 mm. gun 2 
feet (less than a meter) away; there was no screening; no protective devices were 
being used; the patient’s position was erect. He was first seen on the second 
day after injury; both drums were completely obscured by clotted blood, which 
was not disturbed. On the third day the clots started to liquefy and there was a 
sluggish brown discharge. Boric acid irrigations were started. On the fifth day 
the blood had cleared, revealing on the right a 4 by 7 mm. perfvration and 
on the left a double perforation, one 4 by 4 mm. on the posterior part and one 
4 by 7 mm. on the anterior part of the drum, with moderate ecchymosis on 
each side. Both ears continued to drain until the twenty-fourth day during a 
course of treatment in which sulfadiazine was followed by penicillin. Four 
days later a patch was placed on the left drum but was found displaced, with 
slight drainage, the following day. Two more attempts were made to patch this 


drum, with the same result each time. 

On the thirty-eighth day a patch was placed on the right drum after use 
of trichloroacetic acid. This remained in place for ten days, at which time it 
was displaced and the ear moist. On the sixty-third day, both ears were dry, 
and treatment was abandoned. At this time the perforation of the right drum 
was 4 by 7 mm., while the two perforations of the left had coalesced into one, 
6 by 8 mm. Both ears were reported as failures. Hearing at the first visit 
was: right, 9/15; left, 2/15. Hearing at the last visit was: right 9:15; left, 
10/15. 

Comment.—These ears both demonstrate the occasional intolerance of an 
ear drum to the presence of a foreign substance. The deleterious effect of the 
repeated spells of low grade drainage is shown by the coalescence of perforations 
on the left. 


Case 7.—D. P. was exposed to a V-1 explosion 30 feet (9 meters) away, 
no screening, no protective devices and position prone. He was first seen eighteen 
hours after injury; the drum showed a 6 by 8 mm. perforation; the left ear, a 
double perforation, a posterior one, 2 by 3 mm., and an anterior one, 3 by 4 mm. 
There was moderate ecchymosis on both sides. Both ears drained clear mucus, 
which later became thick and yellow, throughout a course of treatment in 
which sulfadiazine was followed by penicillin. On the twenty-first day the left 
drum was observed to be completely healed, no patch having been used. Sluggish 
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drainage of clear mucus continued on the right until the fifty-eighth day. On 
the sixtieth day a patch was placed but was found displaced by clear mucus the 
following day. Several days later, because of other wounds, the patient was 
evacuated; the perforation of the right drum was still 6 by 8 mm. and the ear 
dry. At the first visit hearing was: right, 1/15; left, 1/15. At the last visit it 
was: right, 12/15; left, 12/15. 

From the résumés of case histories several facts emerge: 1. Failures 
usually occur in the most severely damaged drums, though from obser- 
vations in other cases in the series it is clear that no definite prognosis 
can be given at the first examination, as some of the most severely dam- 
aged drums will heal well. 

2. It is advisable to desist from attempts at patching if intolerance 
is demonstrated by two drainage reactions to patches, as further 
attempts may enlarge the perforation. 

(It is probable that in several instances in this series the patch 
was applied too soon after a period of drainage, and that success 
would have been more likely had a dry ear been observed for a longer 
period. Two considerations enter here: 1. The patch should be ap- 
plied, if possible, before the “urge to heal” is exhausted. 2. In an 
active theater of operations the conscientious medical officer will wish 
to return patients to duty as early as is possible with safety. Had un- 
limited time been available many of the ears would have been observed 
for a longer period after drainage before patching.) 

3. Cooperation of the patient is essential to success, even with a 
small perforation. 


SUMMARY AND CONCLUSIONS 


A series of 87 perforated ear drums is presented in each of which 
the damage was due solely to the compression wave from a blast. 


Twenty-one drums healed without assistance. 


Patches of processed sheep’s cecum were placed over 59 perfora- 
tions. In 43 of these perforated drums healing was observed to progress 
until it was complete; 9 of the remaining ones had retained the patch, 
with the ear dry for three weeks or more when last seen; 7 had retained 
the patch with the ear dry, for less than three weeks when last seen. 


Seven drums were frank failures; the ear was dry but the per- 
foration persisted when last seen, and would not retain a patch in 
spite of repeated tries. 


By the whispered voice test, a marked loss of hearing is noted when 
the patient is seen early. In the great majority of cases, over a period 
of weeks, the hearing returns to normal. 
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The most striking observation was the rapidity with which a 
damaged drum will heal when an acute febrile infection of the mid- 
dle ear supervenes. This suggests the possibility that a further study 
should be made of inflammatory reactions induced under controlled 
conditions, in perforated drums which seem otherwise destined never 
to close. 

A natural process of healing is described by which a large perforation 
will often be reduced in size by 75 per cent in the course of the first 
few days. 

There is a definite need for a simple, systematic and universally 
applicable method of classifying clean traumatic perforations of the 
tympanum. This paper presents such a classification. Adoption of such 
a system will provide a yard stick for measuring the efficiency of any 
method of treatment in the future. 

Actual acute suppurative infection of the middle ear occurs in- 
frequently in cases of this type of injury (in 8 per cent of cases in this 
series) and appears to be controllable with sulfadiazine and/or penicil- 
lin administered generally. In no case was mastoidectomy required. 
When acute suppuration does occur, it is almost always accompanied 
by a definite and prompt stimulation of healing. 

A low grade, noninflammatory, “débridement” type of discharge of 
clear or white mucus occurs frequently (in 33.4 per cent of cases in this 
series) and is not affected by chemotherapeutic agents or antibiotics. 
Most of the failures are considered due to recurrent drainage of this 
type. 

The time required for complete healing varies considerably in the 
different categories of damage. 

If an ear is dry and the perforation is covered with a crust or with 
dried blood, this should be left strictly alone. The drum will heal under 
the crust. On this point there is no disagreement. A very small perfora- 
tion or a simple rent will also heal promptly. 

Treatment of open perforations varies. From this series it would 
appear that patching a small or a moderate perforation that is without 
drainage protects the middle ear from dirt and water and permits safe 
early return to duty. 

Against this must be laid the danger (demonstrated in 2 of the 
failures) of inducing a larger perforation. Certainly, if a patch is to be 
used, there is an optimum time to place it—when the natural “débride- 

ment” is complete and while the regenerative powers of the drum are 
still active. 
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Failure to heal usually occurs in the most severely damaged drums. 
Prognosis, however, should be guarded, as some of even the most severely 
damaged drums heal well. 

If drainage reaction follows two successive applications of a patch, 
it is advisable to desist from further attempts for at least two months. 


From the Division of Surgery, Department of Otolaryngology, University of 
California Medical School. (This work was done by the author while he was 
with the 30th General Hospital, an affiliated unit of the University of California 
Medical School.) 

Dr. Lewis F. Morrison, clinical professor of otolaryngology of the University 
of California Medical School, gave assistance in the preparation of this paper. 
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Case Reports 


CALCULUS MAJOR 


ARTHUR H. RICE, M.D, 
BERKELEY, CALIF, 


| IS ALWAYS interesting to note how extensive pathologic conditions 
may become before a patient is forced to obtain relief. 


REPORT OF A CASE 


This patient gave a typical history of swelling of the submaxillary gland, worse 
after eating, which had been intermittent for two years. A physician saw the pa- 
tient two years before but told him that he did not do this type of work and 
failed to refer the patient to anyone who could help him. 


| 
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Calculus removed from patient. 


Examination revealed a swollen right submaxillary gland with marked swelling 
of Wharton’s duct and an extensive area of stony hardness. A probe met a dead 
end 1 cm. from the ampulla, and there was purulent secretion from the duct after 
probing. The gland and duct on the other side were entirely normal. 

Under local anesthesia the duct was incised but, as may be imagined, the in- 
cision had to be enlarged several times. The calculus was removed intact, the frac- 
ture being caused by later handling by the patient. The wound healed promptly 
and completely. The patient remains symptom free. 

As seen in the photograph, the stone measured 37 by 12 mm, When dry it 
weighed 2.95 Gm. 
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Book Reviews 


Twentieth Century Speech and Voice Correction. Edited by Emil Froeschels, 
M.D. Price, $6. New York: The Philosophical Library, Inc., 1948. 


In reading this book, the reviewer gained the impression that it was not care- 
fully planned or edited. It lacks uniformity, some chapters dealing with theory, 
some with practice, and still others with mere description. The first chapter 
acquaints the reader with a knowledge of the anatomic and physiologic aspects of 
the speech mechanism. The succeeding chapters follow no logical order and seem 
somewhat unrelated to each other. They are more like a series of articles than 
chapters of a single book. 


The volume contains twenty-two chapters, written by nineteen authors. The sub- 
‘ ject matter includes six chapters on various aspects of deafness, four chapters on 
; problems of the patient who has a cleft palate, and three on voice training. Other 
chapter titles include aphasia, dysarthria, dyslalia, stuttering, cluttering and alalia. 


Unfortunately, this book has little to offer to the otolaryngologist. In the 
first place, the foreword does not indicate clearly the type of reader for whom the 
book was written. There is no one point of view presented, and the writing is 
uneven from author to author. Most of the chapters are too brief and superficial 
tO arouse the reader. 


One may point out just a few specific examples of weakness. The chapter 
on dysarthria is concerned only with cerebral palsy. The chapter on alalia is not 
clear and contains several instances of careless writing; for example, the author 
states, ““Thus we may consider alalia as a corollary either of maldevelopmental 
conditions (effector or associative or both) or of a psychopathic personality” 
(page 66). The author certainly cannot be using the term “psychopathic per- 
sonality” as defined by the psychiatrist. In the chapter “Acoustic Education in 
Children,’ one finds a statement of doubtful theory: “According to recent ‘ 
theories the acoustic centers of the cortex quasi are ‘loaded’ with ‘stimuli’ until 
they are sufficiently ‘charged’ to produce acoustic identifications, concepts and 
spontaneity of acoustic patterns and conscious vocal production” (page 103). 
This implies that “stimuli” are stored in the nervous system! The chapter entitled 
“Remedial Reading and General Semantics” makes no contribution to speech 
and voice correction. 
The editor, as author, and several of his students, as co-authors, present a 
theory concerning the close relationship between chewing and the mechanics of 
speech. They show how the chewing method may be utilized in the correction of 
stuttering and hyperrhinolalia and in the “education of the singing voice.” Several 
chapters, such as the one on hearing rehabilitation, offer rather thorough outlines 
of procedures. This chapter describes the program used in a government re- 
habilitation center. It is well done. Special attention should be called to the chap- 
ter “Voice Training After Laryngectomy.” This is an excellent piece of work and 
contains information seldom found in other publications. Other chapters of equal 
merit are “Aphasia,” “The Education of the Deaf Child,” “Dyslalia” and “Dis- 


332 


: 
4 
j 
| 
| 


at 


BOOK REVIEWS 333 


orders of Articulation Due to Gunshot Wounds of the Head and Neck in World 
War II.” The authors of these chapters present a sound approach and offer 
specific data and suggestions to the reader. 

It is difficult to write a short review of a symposium type of book. Although 
the book as a whole is disappointing, for reasons already mentioned, the reviewer 
hopes he has not done an injustice to those authors whose chapters can be recom- 


mended. 


Practice of Allergy. By Warren T. Vaughan, M.D. Revised by J. Harvey Black, 
M.D. Edition 2. Cloth. Price, $15. Pp. 1132, with 333 illustrations. St. Louis: 


The C. V. Mosby Company, 1948. 


The second edition of this popular work is timely. As stated in the preface, 
considerable new material has appeared and much has been removed which has 
become unacceptable, owing to the changes and better interpretation of the newer 
facts and theories of allergy. 

The book is extremely comprehensive and can serve as a one volume encyclo- 
pedia for the allergist. Considerable space is devoted to the theories of the nature 
and the environmental influences of this disease. Sufficient space is devoted to 
physiology and diagnosis. Probably the most important phase of the book deals 
with pollens and pollinosis, methods of collection, and distribution throughout the 
United States. The method of making extracts and the determination. of proper 
dosage are given a great deal of space. The chapter on food allergy is also ex- 
tensive and the diet lists are abundant. Contact and physical allergy also receive 
considerable discussion. 

Perhaps more space should have been devoted to the generalized evidences 
of allergy, such as migraine; gastrointestinal allergy, particularly that in children; 
Méniére’s disease and otorhinologic manifestations of allergy. The chapter re- 
lating to otorhinologic allergy is extremely skeletonized and could be expounded 
in greater detail. The bibliography is extensive, but the index has many important 
omissions and should receive a more careful revision. 

In spite of this criticism, the book is well written, easily comprehended and 
printed on good paper. Every allergist and general practitioner should have a 
copy of it on his desk. 


Diseases of the Ear, Nose and Throat. By William W. Morrison, M.D. Pp. 
772. New York: Appleton-Crofts, Inc., 1948. 


This book is one of the most outstanding contributions of its type in many 
years. Intended for undergraduate students and general practitioners, it should 
equally be of inestimable value to otolaryngologists. 

It is simply written, and the text has been thoroughly digested, organized 
and masterfully presented. It is up to date, and the modern material has been 
evaluated with mature and keen discrimination. Obsolete theories and treatments 
are omitted. Common diseases are stressed, and rare conditions are briefly but 
adequately described. The text reflects sincerity, straightforwardness and many 
years of teaching and thought. 

The book is a general comprehensive review of otolaryngology. The first 
section emphasizes subjects of general importance, such as anesthesia, history and 
examination. This is followed by an excellent section on modern drug therapy. 
Each of the following sections is preceded by a brief anatomic review and in- 
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corporates a comprehensive discussion of the physiologic and pathologic aspects 
of the parts concerned. Symptoms and signs of diseases are enumerated in the 
order of their importance. Only specific treatments or those that have stood the 
test of time are presented. 

There are no impressive colored prints, but the author’s diagrammatic draw- 
ings emphasize extremely effectively the points he wishes to explain or stress. 
He does not attempt to describe detailed surgical procedures but suggests the 
basic principles. 

There is an ingeniously arranged symptom and subject index consisting of 
60 pages. One must agree with the comment in the foreword that “Morrison’s 
book will render conspicuous service in stimulating and stabilizing American oto- 
laryngology in the years ahead.” 
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Ritter ENT Motor Chair 


Physicians who replace foot pump 
chairs with Ritter ENT Motor Chairs, 
immediately find they can extend their 
services to more patients. And they’re 
less fatigued because the motor does 
the work and because the chair can be 
pre-set to accommodate 90% of their 
patients. Positive raising and lowering 
to precise positions for all examina- 
tions. Enjoy the advantages of a modera 
Ritter ENT Motor Chair. 


Ask your surgical dealer for a descripe 


tive booklet. He'll be glad to demonstrate 
the time and energy saving features of 
Ritter ENT Chairs. 


COMPANY INCORPORATED 
RITTER PARK, ROCHESTER 3, N.Y. 
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for Tonsillectomy 


Hazards of trauma pressure on the 
incisors by the usual mouth gag are 
eliminated by this simple instrument 


CONTACT is placed behind the canine teeth. The instru- 
ment provides better exposure and fits any mouth...from 
small child to adult. Easily adjusted from side to side, al- 
ways with two-point contact. Three sizes of tongue blades 
are provided. The contact portion of the ring is covered 
with small rubber tubing, as an added protection. This 
gag may be used on edentulous patients. 
The new Atraumatic Mouth Gag, of fine 


material and workmanship, with three 9? 00 
sizes of tongue blades ... . COMPLETE 


Consult your Dealer or write to... 


Sinus In peetions 


rarely remain localized and if untreated often cause 
serious tissue destruction. Nasopharyngeal antisepsis 
as acomplished with the 


has become routine practice in many clinics often- 
times obviating the necessity of surgical intervention. | 
It quickly allays SINUS PAIN due to congestion | 
as it removes the cause-plugs of inspissated mucopus a 
in the sinus openings—thus reestablishing necessary DRAINAGE and VENTILATION. 
Send in coupon for detailed information. 


NICHOLS NASAL SIPHON, INC. MONTCLAIR, N. J. 
Send details of your SPECIAL OFFER “S” without obligation. 


M.D. City. Zone No. — 


Address, State 


| A safe, simple Mouth Gag _ 

ATRAUMATIC’ MOUTH GAG CO. ais-s0th street OAKLAND 9, CALIFORNIA 


For the Treatment of Deafness Caused by 
Nasopharyngeal Lymphoid Tissue 


The Radium Chemical Company offered to the medical profession about four 
years ago, the original mone! metal radium applicator—designed and tested clini- 


cally by outstanding otolaryngologists. 


More than 1200 of these Radium Chemical Company applicators are now used 
by clinics and specialists in the United States. Unsolicited reports from users 
established the fact that results are highly gratifying. 


Mone! Metal Nasopharyngeal Applicator. 


Published medical papers indicate that in conjunction with antibiotics, systemi- 
cally or locally, there is improvement following irradiation with the monel metal 
applicator in patients with: 

1. Obstruction of Eustachian tubes. 

2. Recurring attacks of acute otitis media. 
3 Obstinate cases of chronic otitis media. 
4. Cough secondary to nasopharyngitis. 


5. Aerotitis in air and submarine personnel, 


Write for complete details. No obligation. 


RADIUM CHEMICAL CO., INC. 


570 Lexington Ave., New York 22, N. Y. 
MORE THAN 30 YEARS CONTINUOUS SERVICE TO THE MEDICAL PROFESSION 
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ISO-PAR 


(Coparaffinate) 


OINTMENT 


Contains 17% Iso-Par (14 parts Iso-Paraffinic Acids, Ce-Cis, Av. Mol. Wt. 174, modi- 
fied by 3 parts Mixed Amine Salts, principally 2-Hydroxy-5-Iso-Octyl-N, N-Dimethyl! 
Benzylamine Salts of Iso-Paraflinic Acids, i. e., Iso-Octyl-Hydroxy-Benzyl-Dimethyl- 
Ammonium-Iso-ParaMnate), Cetyl Alcohol, Beeswax, Titanium Dioxide, Lanolin, 
Petrolatum, Essential Oils. 


indicated in 


OTITIS EXTERNA 


Specific in Otomycosis. Highly effective in multiple infec- 
tions. The advantages of symptomatic relief and absence 
of irritation throughout treatments are notable, also. 


CEP? 
QD 


ANTIPRURITIC 
STIMULATING 


FUNGICIDAL 
BACTERICIDAL 


Waker, J. S., BULLETIN oF THE JOHNS Hopkins HospitaL, SEPTEMBER 1948; 225-228 
Rearvon, W. T., ARCHIVES OF OTOLARYNGOLOGY, MarcH 1947: 294-297 


Available at pharmacizs. Supplied in 1 Ib., Y% |b., 1 oz. and 4 oz. jars. Samples upon request 


Medical Chemicals, Inc., 406 E. Water St., Baltimore 2, Md. 


TWO 
NEW SERVICES 


for 
YOUR DEAFENED PATIENT 


HEARING AID CONSULTATION 
To help in the selection of the aid 
best suited to each person’s needs. 


We do not sell Hearing Aids. 
Only Council-accepted aids demon- 
strated. 


AUDITORY TRAINING 
To help the user get maximum bene- 
fit from his hearing aid. 


To help train his hearing and to 
teach him to combine lip reading and 
hearing. 


Information on request. 


THE NITCHIE SCHOOL 
OF LIP READING, INC. 
Founded 1903 


342 Madison Ave. New York 17, N. Y. 
Murray Hill 2 — 6423 
Chartered by New York State Board of Regents 
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ONE-CASE ONE-CORD 
LIGHT WEIGHT 


PARAVOX 


HEARING AID 


Brings to the ear, clearly, increased volume of sounds, 
| Slender. Light. Only one case, one cord 
_ and receiver. 


60 HOURS -10c 


| Through the use of the *A’conomizer, an ‘A’ 
battery costing 10c and lasting at least 60 
| hours, can be used, when desirable. 


- MINUTE SERVICE 


No waiting for repairs. Quick service at any 
Paravox dealer anywhere. 


i i 
PARAVOX, INC. 
CLEVELAND 15, OHIO 


| 2083 EAST 4th STREET e 


“A'conomizer 
cuts costs 
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Beautifully Precise and Smooth Acting Instruments 
For Grasping and Specimen Taking 


It has been a long time since 
instruments like these have been 
available! They're fine, light 
patterns and allow clear vision 
through the speculum for the 
most delicate ear work. 


A-3090 NOYES Ear Forceps. Alligator type ear grasping 
forceps with finely serrated jaws. Inset actual size. 
Chrome plated. Each, $9.00 


A-3110A HARTMANN-CITELLI Ear Forceps. A _ fine 
punch forceps with cup-shaped biting jaws. Inset actual 
size. Chrome plated. Each, $14.50 


Veter and Company 408 S. HONORE ST. CHICAGO 12, ILL. 


SMR Ear Speculum. Black, non-reflecting, light in weight, warm to 
the touch, non-metallic, no plating to chip off, can be sterilized. 


Malleable Cannulas. These are furnished in two sizes and can be 
bent into any shape for entering ear or nose. The proximal end is tapered so 
that it can be attached to your cut-off for drying out the ear. 


Light Shield. The apparatus consists of a polished bakelite shield to 
enclose an ordinary 100 watt lamp. This shield can be attached to any standard 
socket and can be rotated independently of the lamp and the opening can be 
turned in any direction. The shield avoids danger from bursting bulbs and 
serious burns. 

Prico—-No. 2 GHIOIG $5.00. Add $3.50 for condenser 


Respiratory Protector is designed to cover the mouth and face. It is 
light in weight and can be instantly rotated out of the way for telephoning or 
conversation. While it can be attached to any headband having a projecting 
stud, it functions better on the above headbands. New transparent portion can 
be quickly replaced when soiled or worn. 


Surgical Mechanical Research 
1901-1903 Beverly Bivd. Los Angeles, Calif. 
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THOSE FIRST SEX QUES- 
TIONS 


For the parents of very young 
children. Answers to the 


groping questions of the lit- 
tlest ones. 40 pages. 25 cents. 


THE STORY OF LIFE 

For boys and girls ten years 
of age, telling them how the 
young come to plants and 
human parents. 36 pages. 25 
cents. 


SEX EDUCATION FOR THE PRE- 
SCHOOL CHILD 
By Harold E. 
12 pages. 
SEX EDUCATION FOR THE TEN 
YEAR OLD 


Read. 


By Marjorie Bolles. 


cents. 


Ct 


SEX EDUCATION 


BOOKLETS 
Pa By Thurman B. Rice 


VP’ PHYSICIAN ® PUBLIC HEALTH OFFICIAL 
© TEACHER AND FATHER 


@ FOR YOUNG PEOPLE 
Parents will find the help they are seeking in this modern 
series of pamphlets by Dr. Thurman B. Rice. Being a physician, 
biologist and teacher, as well as the father of a family, Dr. Rice 
is well equipped to deal with this difficult subject properly and 
helpfully. 


HOW LIFE GOES ON 

For girls of high school age. 
Their role as mothers of to- 
morrow. 44 pages. 25 cents, 


THE AGE OF ROMANCE 

For young men and women, 
dealing with the problem as 
a unit for both sexes. $4 
pages. 25 cents, { 


IN TRAINING 

For boys of high school age, 
interpreting their adolescent 
development in terms of ath- 
letic and other achievements. 
50 pages. 25 cents. 


25¢ each 
Set of five in 
file case, $1. 


@ FOR ADULT READING 
SEX EDUCATION FOR THE MARRIED 
COUPLE 


By Emily Hartshorne Mudd. 12 pages. 
15 cents. 

SEX EDUCATION FOR THE WOMAN 
AT MENOPAUSE 
By Carl J. Hartman. 12 pages. 
Set of 5 titles as above, 50 cents 


Jones and Katherine 
15 cents. 


12 pages. 15 


FOR THE ADO- 
By George W. Corner and Carney 
Saat. 20 pages. 15 cents. 


A WOMAN FACES FIFTY 
By Elmer L. Sevringhaus. Discusses the 
menopause. 6 pages. 10 cents. 
ANSWERS TO QUESTIONS 


ON MENSTRUATIO 
By Margaret a 10 cents. 


Also. . 


Quantity prices 
quoted on request. 


AMERICAN MEDICAL ASSOCIATION 8 pages. 


535 North Dearborn Street 
Chicago 10, Ill. 


GETTING READY FOR MARRIED LIFE 
By Howard Dittrick. 24 pages. 10 
cents. 


CLINICS FOR THE CHILDLESS 
By J. D. Ratcliff. 4 pages. 10 cents, 


THE WORD YOU CAN’T SAY (MAS- 
TURBATION) 
10 cents. 


By Hannah Lees. 8 pages. 
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Aot Endaural 


Fenestration 


Portable Floor Model Engine 


complete with 6 speed foot switch. 
Price $90.00 


Stainless Steel Handpiece for above. 
Price $35.00 


Endaural Retractor 
self retaining—stainless steel with two 
sets of right and left blades—%¢ inch 
inside depth of blades. Price $25.00 


Walsh Irrigating Tubes 
can be supplied for retractor. Individu- 
ally and easily inserted and attached to 
shafts of retractor. 

Set 1 ea. right and left. Price $7.50 


Stor; Instrument Co. 


4570 Audubon Ave., ST. LOUIS 10, MO. 


Precision Table Aid ($40 to $65) 


DOUBLY DESIRABLE 


@ for relieving the strain of office interviews 
with the hard of hearing. 


Don’t give your patient an ordinary eye patch. Prescribe the 


*“ADJUSTO” 
Eye Shield 

AMBLYOPIA EXANOPSIA — Will not interfere with lid 
movement. 
CORNEAL ULCER—Will admit air through shield. 
INJURED OR POST-OPERATIVE CONDITION—Will do 
away with any unnecessary pressure. 
The “ADJUSTO” is the only shield with a flexible frame 
that conforms to the facial contours, and expanding pleats 
adjustable to the eye dressing, without applying pressure. 
It is the only eye shield made which can be moulded 
around the lens of eye glasses with simple ease. The 
“ADJUSTO” can be boiled or autoclaved for sterilizing, 
or can be washed with soap and water and the pleats will 
not come out! Available at all leading Drug, Surgical 
and Optical stores. Retails at 50c. 

ADJUSTO EYE SHIELD COMPANY 

1060 Lexington Avenue, New York 21, New York 


@ for educating the hearing of child or 
adult with well amplified sound . . . 
paving the way for the use of a wearable 
hearing aid. 


PRECISION HEARING AIDS 
850 W. Oakdale Ave. : : Chicago 14 
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Money 


Guarantee! 


-~Back Test Camel mildness for yourself in your own 


“T-Zone.” T for taste, T for throat. If, at 


any time, you are not convinced that Camels 
are the mildest cigarette you’ve ever smoked, 


return the package with the unused Camels 
and we will refund its full purchase price, 


plus postage. (Signed) R. J. Reynolds Tobacco 


Company, Winston-Salem, North Carolina. 
According to a Nationwide survey: 


More Doctors 


than any other cigarette 


SMOKE CAMELS 


I n a recent coast-to-coast 
test, hundreds of men and 
women smoked Camels—and 
only Camels—for 30 consecu- 
tive days. These people 
smoked on the average of one 
to two packages of Camels a 
day during the entire test pe- 
riod. Each week, throat spe- 
cialists examined these Camel 
smokers. A total of 2,470 care- 
ful examinations were made 
by these doctors. After study- 
ing the results of the weekly 
examinations, these throat 
specialists reported: 


ONE SINGLE CASE 
IRRITATION DUE SMOKING CAMELS!” 


Doctors smoke for pleasure, too! And when 
three leading independent research organiza- 
tions asked 113,597 doctors what cigarette 
they smoked, the brand named most was Camel! 
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rule no objection will be made to its reproduction in a reputable ee journal if gra 
credit is given. However, the reproduction for commercial purposes of articles > 
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ARCHIVES OF INTERNAL MEDICINE—Monthly. a to the publication of adv: d original clinical 
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articles on oo — a — diseases, with abstracts from foreign and domestic literature, book reviews, 
transactions special soci mo etc. Illustrated. Annual subscription price (two volumes) : domestic, $10.00; 
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ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY—Monthly. Devoted to advancing the ype ae 

and progress in cutaneous diseases and syphilis. Publishes original contributions eg ———- of 
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Single copies, 


AMERICAN JOURNAL OF DISEASES OF peter nag rae Presents pediatrics as a medical science 
and as a social problem. Includes carefully prepared reviews, based on recent pediatric literature, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc. Ulustrated. Annual 
subscription price (two volumes): domestic, $10.00; Canadian, $10.40; foreign, $11.50. Single copies, $1.00. 

ARCHIVES OF Devoted largely and clinical phases of surgery, 

monthly reviews on orthopedic and urologic ustrated. Annual qutneription price (two 
volumes): domestic, $10.00; $10.40; foreign, 00. Single $1.00, except special num 

ARCHIVES by OPHTHALMOLOGY—Monthly. Includes original arti —— of the eye, abstracts 
from foreign and domestic literature, book reviews, transactions of s Poon m a ies, etc. Illustrated. Annual 
subscription price (two volumes): domestic, $10.00; Canadian, $10.40; | Sy *s1i.00. Single copies, $1.00. 

ARCHIVES OF PATHOLOGY—Monthly. A periodical devoted to the publication of original articles and 
wae reviews in the field of pathology. Illustrated. Annual subscription — < (two volumes): domestic, 

.00; Canadian, $6.40; foreign, $7.00. Single copies, 75 cents, except special issues. 

QUARTERLY CUMULATIVE INDEX MEDICUS—Quarterly. A complete subject and author index to 

volumes bound for permanent Gomestic, $15.00; Canadian, 
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